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WD 2005/ 007196 PCT/ CA2004/ 001051 LI PI D ENCAPSULATED
| NTERFERI NG RNA CROSS- REFERENCES TO RELATED

WO ABPROTTI ONS 5 [ 00011 This application clai nBCT/0£2004/001051

benefit of U S. Provisional Patent Application Nos.

60/ 529, 406, filed Decenber 11, 2003; 60/503,279, filed
Sept enber 15, 2003, and 60/488, 144, filed July 16,
2003, the disclosures of each of which are hereby

pur poschd THRIBNE A PRl ENTNT EOREIE RN Ch REA

i Rventl on rel at Ies to conpositions and net hodsI for the
t . . . . . .

2 ser um s CRPSSHEERER G RO Bl AdTE rfJC g "
the nucleic acid to provide efficient. RNA interference

[0p64A; This gpelicaipn clarmnhbanefit ol LS. Fsayisioas Batany Applieation Nos.
6(PS ORI, 5 1e%‘t%§kg,§8§r 11R&§\9§ s 270 HRl AoRmBERI4, 2003, and 60/488,144,

encapsul ate
filsé Tulyv 6§ 2093 ethleidictbspees b edoh df axhicigara hereby incdiprEedby reference in
sui tabl e fog system ¢ 15 delivery. BACKGROUND OF THE
theiRGRNEYARE pODYBLSRNA i nterference (RNAI) is an

evol utionarily consgfyVER OFAVETRYENEONI C nechani sm
triggered by doubl e stranded RNA (dsRNA) that induces

[oaeyr aiilhtt pneseno fnvestorpletatesto pympositigestandimegghadsdor the dlmnapeutic

Og S AEHERL THERENGI N S SN oRaE Bk g Bhielt Sapsulating
thé ndcdic @&dAe brovidd\Ai clehiRAAGREr fébence (RN ABih @ cell Qﬁﬁﬁﬁﬁ‘nal More

of longer dsRNA strands into biologically activ

pattidudarty, thetpseseat inmgntiRMAS dirgaiediqaysi r@e@cﬁm@ib@@rfwnam (SIRNA)
21-2 | |
e B 55 St AR 3 il wy PR i

debifersi | ence the translation of a gene product of
interest. For exanple, it is desirable to downregul ate
genes associated wWith various diseases 25 and

di sorders. [ 000BABKGRAUNDOETHEINYENTION

probl ematic (see, e.g., Novina and Sharp, Nature

4, ASH AR At i

ma@amsnhemgg@coy by ylemldqstnr@dleé QN A ERMNA) tbatFmWQe@ dggradation of

coHB)j?m %}yg%r%lgtl %ﬁlglf? stra(nffd H@ﬁxﬁg 6P§SSI§{(}IA &r}g ?]P tbSt St edon(?mg translated

seftiilcEAQRENMamifd and Sharh) Matilrk ReRtGoHR:. 3big (wozgy ORNAG @lrctions by
menbranes to contact and sil ence their tar ene

engEalenelesvags oNongaUROGY ttomdpate bideme e sq goossyfering RNA"
(sh%\'iii‘ n‘éﬁ&f)c% 8¢ Aoy 5??%&:&8&3’@?55 leﬁgt‘ﬁr(ﬁlb%?ﬁl?, A8} §&eY Dev. 15:188
ma variety

(2001)) siRNA can be used downregulate or silence the translation of a gene product of
interest. For example, it is desirable to downregulate genes associated with various diseases
and disorders.

[0004] Delivery of siRNA remains problematic (see, e.g., Novina and Sharp, Nature
430::161-163 (2004); and Garber, J. Natl. Cancer Inst. 95(7):500-2 (2003)). An effective
and safe nucleic acid delivery system is required for siRNA to be therapeutically useful.
Naked dsRNA administered to most subjects will: (1) be degraded by endogenous nucleases;
and (2) will not be able to cross cell membranes to contact and silence their target gene
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of safety concerns, such as potential for undesired
i mune responses. Furthernore, viral systens are

wa mpi/airyec| eared fromthe circulation, |imti mLT/CA2004/001051
transfection to "first-pass" organs such as the
l'ungs, liver, and spleen. In addition, these systens

i nduce imune responses that 5 conproni se delivery

[O()%élt hVﬁleée%g)Lﬂfgpe rélgﬁ\ge% Eﬂﬁf’ent Aéneadeﬁlgrﬁé/agste&g r\%{{t rgﬁi{fﬂﬂ%ﬁ(ﬂ& a variety

recei vbeng 1n
of safébyr @mlcéms &hc}ahs potéiumhfbr(l?mdeslr'EH éﬂn&myle 8es§6ns(e19917ﬂhennore viral
Peet ers t al e Th 93 (1996)
systoms areertapxéif c e@q’i,groqrh 935 guonlggn q@@g@)s CUPBE)% ﬁrétt-pass organs

suclglfisa ?&W%‘iﬁv@%ﬁ%ﬁp&%ﬂnﬁl Rl &gﬂlegéf)%téﬂsqggﬂée m[nngQQ%s);)onses that

catio | ' posome " conpl'exes are current
contpiemive sitli coywothl sybsehOcre npgectiomd. Asavesul, ngemel dald debvgry systems

vehj cl es r.. Scientific ric 276: 102 ;
are FSeERIITE BTeEmE R PRAD ORI - RS S G G887
Pee(e%sg%?’)zl) Hur®4n Gél?et”ﬁ{é@ﬁ)y ’P%930(']996) wpgﬁm&@mk%a 192(1994)
an anphi pathi ¢ conmpound,” a neutral |ipid,

HORP, dmleﬂ@dmuldrdvlembnaanﬁcdegy hy! l(]r9§<89\)t ceI |s are

sclosed tent No. oni ¢
1006415 o35 1S gt ion rBRbmp Somiet ey Bfront 1 Mofs sompponty
emlﬂﬁj@édl foal/irslingehe Bbliveay i eHiclBp(F P8 /RA8H4 Ameteakal6:002 €1997);
i posone_ conpl exes, however, are |ar poorly defined

Chwsete%s Gutrsn! Qpisianot Bietechuglogy & 69&;@8%5?) cFeipptancg: Fabienic

11po?€1ge %&Hgﬁkéscl#lgd CHS a%ﬁfh?}gltlﬁ mtc ggu@lg d gilgr'z{l Tlgg% 5'md 1"1_ detergent for

tranefecthg insddieelzeare d#kcl&@e’kl 1(11997B'ateﬁlfam 681583182, Ganenﬁﬂh@l)some
7:1867 (

comipliies g, bdonsg v Lok Fateo? Raplicatipn fBuGn s 200310073640
Catg)%?él%oégﬁi ng?anéx¥§ ¥iBweVér! de Mrgd) S}?Btl?ﬁ@ﬁﬁeﬁ%'y&@mg B lal% not suited

rst-pass organs, rticularly
for bysteysic @pplanagonseandadan elwiac(mseleabdﬁ mxmmqu“ﬁecmaﬂeﬁ@son et al.,

Bio%é 9'7 . 1%%‘%(%%% {JEt ﬁaall g’lhe ene 4%?&?@0733{3 z}nng aeict)%y Gene Ther.

7: 1@?]5@@0(9)5‘ Ad1at 82 p6§-189gl}')charg[e@ Qé&]:gagshﬁf)oﬂléﬁ@ %Qmﬂbldly cleared when

del i very systens include, for exanpl e t he use of
adnyipigteresian mw@ewutbéngheatrﬁxmﬂsaoaiﬂyebabmﬁed in fgeisiease oreass, particularly

the gx h 3&%'&% %5% B%echfﬁ%tggezggfzg gllﬁizlgaen@ngn s ?l Nature
BlOt‘é@Mdl@g@I 15064 7NQ 997)2 DIRRARY) 81 4B Pt aldut 2N sERV3R 19T A2 (1997)).

respectively. [Q008] Recent work has shovvn t hat
10007)c | ther lippsemat delivsay @ﬁ&earp%lapla%cfmi xagpi, the(ups o feverpe micelles,

[ [
i BEEE) iabl W GRSl Ei8sn . e
ApplicatiomNa. 20032302683 1; [andi U\/&SHaoénE ApyheioaNose2002/008 1 Ehand

6: 271, 999)) These SPLPs typically contain
20032@ sf(ﬁs@@?ﬁt‘é’ Yipid diol eoyl phosphati dyl et hanol ani ne

[OO@@ ( RERE woliOis!sh¥®h $haP hudaikiadiak Carl bepérﬁtaﬁéula%d 1n159n@11%bout 70

| ess), and are stabilized in aqueous nedi a t)@{ﬁy
nm prwm@m\. ést@lﬁlladpxbasy(lé{hmd partaclgs"y(SBLY) t(hma@)nsm a snwle plasmid

t em

enc g YN P PRE S P08 | WESe ot Sk Ak 631 419990
Thesé SPLPs typicany b&ﬁam&ﬁ@t’fﬁw hR" lipidediste bh@ﬂphmlmetﬂa@l@hme

tunor sites due to the enhanced vascu per meabi |
(DORE)s lovthlevelgpbemioniclipid (i.e., 10% or less), and are stablhzed in aqueous media
by the presence of a poly(ethylene glycol) (PEG) coating. SPLP have systemic application as
they exhibit extended circulation lifetimes following intravenous (i.v.) injection, accumulate
preferentially at distal tumor sites due to the enhanced vascular permeability in such regions,
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WD 2005/ 007196 PCT/ CA2004/ 001051 and can nedi ate
transgene expression at these tunor sites. The levels
wafoos/eEmsgene  expressi on observed at the tunmCTECAB®04/001051
following i.v. injection of SPLP containing the
| uci ferase marker gene are superior to the |levels that
can be achi eved enpl oying plasm d DNA-cationic
I a ]
and aR %‘afﬁ‘?e ﬁﬁﬁgl&r@(&% %s%gﬁgpgt%%%gtﬁ)é]ogglt hﬁ‘g#%ﬁ ofﬁra%géégg
expmsmeh obs‘edveaimt ¢heatifrioc sienfollomixighiod $njectobnad IZP L dontansng the

oSN DUl S SOl 45, SUED. 28 LR L el S
DNRRebne e S¥mpiles!( NF! e%%r%k@:@@w‘& The present

I nventi o prOV|des stabl e nucleic acid-lipid particles
IOOQSBNAHPyveweﬂme refeins @straps néealtin bl ahfor opvetpnd nuir@pfficient

meRA I SOIRPTOrn G LR AB A HELAUS SRR AEHRALR G cole The

pre®RPnQEntAAHdatesiBthiddnd ber RNALPs to a subject to
silence expression of a target gene sequence. [0011]

I n one enbodi nent, the invention provide nucleic
acid-lipid particles conprising: a 15 cationic |ipid,

a non-cati oni CBIhlﬁI W%@*%ﬁﬁf‘@mi nhi bits

aggregation of "partrc
enbodi ments, the si RNA nolecule is fully encapsul at ed
[00¥8]t hThe pﬂesaerit Irp/iedtlorbpﬂoal)des stalﬁlemhelemacich]ipjd @attizbldsi(BNALP) useful

particle such that e n
for BRfpsufacFiechne s prore PR s MLt fetnps ShyilGng SSATS cmprisine
siRN@, dRTadabhiphisiny sﬁ(l‘@ﬂ%lnﬁ %%?hod-g'?)? dBlikerigk Gnd/et ﬁjdmlmstermg the
particle are substantlal y non-toxic to manmals. The

SNALRN® awibgestifossilenge expngssiop@f altarget g20e s@juerceabout 60

ot i de The si RNA nmol ecul e may, be derived froma ..
10055 Febrsitiiogtiehe A BB Sy s TRisR e kbt Py Biprising: o
catibRicllpid) ahonldatissBEpRITE @6h;0RAES lipideh iifMiBitd fgregation of particles and
transcribed froma plasmd, in particular a plasm

a siRdHpr insong @WQWG&‘IBN& mgleplélp g@fullyga@aqp@gl@@d w1(tjh1n the lipid

o R TG T8 DB T i i

pad}blé\hsiieﬁbteﬁtf ivtlagdéolds dolraodmyd degradatiombp n antldase( DRAB)cleic acid

pax‘@q:{p éqel sgése@%%%lﬁ;g)%\ﬁ%(? [ 81%)1/415) ’Hle ml%\ltArlIngI%gae lmaamlr}llplfllrsne about
I I

< REPRAAER M e e g s

RN('\I:@EJlmjthamahbuaZﬁnmlmt&les ireleagth. 1Themeembeditricotsithe $iIRPIAdis
one. or

trang?%lyeggfm% 1 é’éaﬁ (ﬁm 1y pl’:llglﬂ,l'lgﬁg Pkﬁ‘in}fbco(‘ﬂﬂ'ﬁgjg a @BIA template of a target

seq palcal t oyl ol eoyl phosphati dyl chol i ne (POPC), egg
phosphati dyl chol i ne (EPC),
[00 aJmst &he eatiopirdimé ataydglonh oF meee ¢HSPEYioleyhd, M stimetiylamypenium

I GEARIACH N NEERRN 1N R- AR ARG AR romide (DDAB), N-(1-2,3-
dioleoyloxy)propyl)-N,N,N-trimethylammonium chloride (DOTAP), N-(1-(2,3-
dioleyloxy)propyl)-N,N,N-trimethylammonium chloride (DOTMA), and N,N-dimethyl-2,3-
dioleyloxy)propylamine (DODMA), and a mixture thereof. The non-cationic lipid may be
one or more of dioleoylphosphatidylethanolamine (DOPE),
palmitoyloleoylphosphatidylcholine (POPC), egg phosphatidylcholine (EPC),
distearoylphosphatidylcholine (DSPC), cholesterol, and combinations thereof.
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[0013] The conjugated lipid that inhibits aggregation
of particles naybe one or nore of a

womby@ivsl enegl ycol (PEGQ -1ipid conjugate, a paTyeanoae001051
(ATTA)-lipid conjugate, and conbinations thereof. The
PEG | i pid conjugate may be one or nore of a PEG
di al kyl oxypropyl (DAA), a PEG diacylglycerol (DAG, a

10075 BR02600L S SR o QA AT LI v o

polféﬂ@ldﬁdg@tbbﬁﬁlﬂ})ﬁﬁ;ﬁd 0bnj(gate )a, po&iyaﬁﬁﬂ?e (A TV AD-$ipiahdonjugate, and

I ycer ol %425 a_PEG . di pal m t oyl ?? ycer ol (Cl6 and
umena r@reg he BEGclinid ICOI(JEE%"/‘ may og 0pe RHMAEE PlonRE
dlaﬁ(pl‘é%@%m/laur y&)%l/’%l; Fi&%%? G%HB)(, a%@-'f)ﬁoéﬁhoﬂﬁrd,ea pEG-

cerdali@e. dindycoinbinationytherps | The RE_@)DAG conjugate may be one or more of a

di §flgi§ew kg?ﬁi%&% r& 163},1 &]ﬁfaerﬁfg(qﬂ orb P EGigamitoylglycerol

(Clg)hﬁfde@f’EGja"ﬁed}Hﬁk@bEroﬁ@ 9& hﬁ@&&nmaﬁdrﬁltﬁer@@/ ThePERDAA

rise a cationi'c polyne ipid. [0014] In sone
conmgawdnmebn ene qripopaf & IPEJCeéllzmrBlomgpﬁy(cm)mﬂ?la@f@manstyloxypmpyl

qu lution in ef:val ry and an
iy PRSP Orto Dcoh i« LEDTLH P Y1 B G B
contHIMRMUS the@éﬂf Utrhe RudlkicAcidNeyi@ pardidletmay RirtheS@nirisen caflonic
as to substantially instantaneously produce a 15
polymerdignée encapsul at i ng an interfering RNA. In sone
{ ti ..
[Ooﬁggrop .%“‘?Orﬁﬂg‘r“ﬁ% ?Aerﬁglg%rre é]?(%% )ﬁ%OVlﬁﬁlé% q%bug solution in a

firsoieb@vgie and hnsgdnioipat ghution in acksmidtredeasdtakiaiximgsthe aqueous
fol |l owed by renpval of t he det er ent or organic
solution,ath the p(%apgr liRid solufionen #dArsabsigntially instantaneously produce a

L8 df@tbricHAO RNA ! th SHRRGNERS the bAGcl deb
hpoﬁﬁlt%érg ?ﬂg %NA t|‘?ls ter agscr}:A bed froma plasm deg dcte%gre madedy
forrAtiqml ca‘shydnbphsblc omtbinmeihtevcernplea¢s iomither depﬁrgﬁsmbased or organic

' oat ed nuc

sob{gal-ust Sya o Rl aed SHERRYAT 2R SR PrarrPL ey Pepferred

© emBYIMERS bR UhardelRufiflided. provi de a solution of

detergent, a nucleic acid-lipid conplex and
[00H%In- bmnecﬁmnltodnmmtdtbe irderdert Nétletrgwbed fomrpeplasmid and the

plasglrélﬂos f:ciuBlinae gf ¥ 1on1c ﬁPldg 4 og%tgrgf:ﬁt soHﬂ}o%ttg glo%l&u Céo%{e% nuclelc

amcEHFﬂdonﬁfﬁl@(r TRE cdﬁhﬂek Gﬂmbﬂt@tacﬁecﬁWﬁHlﬁShﬂcaﬁi(ﬂdc lipida td Ibrr@ivﬁlle a
ayer. The 25 1oartlcl es thus forned have a size of
solgigwuft dsisreesh e ef eI ipid rormpaxAnd nortsatipRe hpids, and the detergent

ist e%rrgl'?i‘b%cﬂ%l p@oﬂﬁgg %lﬁtl&’f’b eHrR—'sle&al{JcPeF% ?cécé—?lgﬁi dﬁa%&?s‘} in which

ture of cationic
the pta@m&htompmmg arpmﬁfenng RN dregaplate isalcapsulgtec it lamid bilgyer. The

us lution o cleic acids conprising
Pa‘ﬁl‘ﬂ?se& & qrﬁ’g‘j RWWIF?]O{WQ“H%’ 111%19 BMof cationic and
[002@” 25 oAU Sibb@infkt, eruR- 931')1@ Qudlef! a%ﬁf ]lﬁlu 'i‘)g}tﬁzlégt&?@ﬁ)med by

renoving the organic solvent to 30 provid
pregarsygensixdure of cmm@hmdamckhdnrmtldnpamdsoh@9 orgamqmlmnt contacting
€ Nnuc

t il
an sqiio yie P BBt 3e B SomprEnE e T Wi Beaifgof caionic
andCH‘onaé&ﬁHﬁlc 5@1&59 pFVide d 863k &lngldphadetGenBirémaih g thd dtkshic solvent to

particles of the present invention are useful for the
provide espenension dénm}@ﬁ peidflipidipartitles.de whichctbeprelsicagidds encapsulated

in ashplyﬁllaye , d tfe parﬁcl@sa zrirte s{:a%lqul SCI’L&T] énd K4Ve a size of about 50-150 nm.
[0017] The nucleic acid-lipid particles of the present invention are useful for the
therapeutic delivery of nucleic acids comprising a siRNA sequence. In particular, it is an
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4 WO 2005/ 007196 PCT/ CA2004/ 001051 object of this
invention to provide in vitro and in vivo nethods for
wa onestoresst of a di sease in a nmanmal by downr egul@20m4001051
or silencing the translation of a target nucleic acid
sequence. In these nmethods, a siRNA nolecule is
formulated into a nucleic acid-lipid particle, and the
objeaof ihid msemtion tagrovidsinaies ahdinpatd MBthsdd Y tehtntat SEE Misease in a
tregﬁng % g“, a patient diagnosed with 5 a disease
margmalpy, do ey %%%Pra%ﬂ@acwm tranelation pa targnt neiclelc acid sequence. In
th r &Rfﬁ
eﬁ\gg&gﬁ ggiﬂdl\@g ggﬁeecﬁ%@?? eg?(;] gn?d) }JCIEIIE%CIIdal s[g grhcle and the
parﬁlfécﬁﬁre ddrhlmmelad pxapatmnts requieing sﬁll%reatrﬁenﬂeé £.Y 8 pegenit Biagnosed with
a diL L 9 i %ﬂ A rﬁ reinjected into the patient.
F"r? %ﬂ S @&Sﬁ%‘iﬁ’i‘te VB t f‘p?"é’éﬁﬁkon Oﬁ%ﬁﬁmﬁssmfmﬁao&e@e fomprising
the Bt hbigldicQkid sahhaf '/‘Jﬁerﬂatﬁ}eﬁl\w\el rEUh& Hrﬁo?n gpgt?ent the siRNA
by contacting a ce with a nuclelc aC|§
is dﬁla‘ferfrdclneﬂt@b r@pg ithei qedfs efe raingegtddaniocthé pqmem 3 mrenﬂibdlment the

predei 8o ok ides e & B  Fiiepch e Riye) mplecutc fio a cll by
conaemg 4 gl dltbarnhblélcaicifﬁ}»{plﬁ%aﬁﬂ:'[@ IR Rof £cabioni ic, li 1d 2 fon-

|ntravenousl £arenterall or |ntraper|tonea
catigfie la%eewﬁﬁmte Hpid|teat dnhibitoagerapptiomfand heiRNAal

[Oofgsimpjrgﬂee:&eu%{e%lj%q@% 1 n;@aam%lgﬁ'{ag/;)%lagg%nis 1§> l | plrgrfeg%)tdlslcyoggrenterally

or uﬁﬁiphnnoneallyaﬂh ehe empediirieat) at leastabb@rl O%prtﬂb E’@E‘Ita%lmdi'i@fe?ed dose of
% .40% and as nuch as 60% 70% 15 or 80%

the 1690?‘?1?1 %‘"t{é‘ﬁ)&f PaTHislet isdesgpisie Plgsmarabowt 24, 36.:48.60.412, B‘ﬂ);l af 96 hours
aftepﬁjetch@xlx e dtfernfR@therdtd) n%rgm 2%4/? %% 40& naéld Oa% [%uc%; as 60%, 70%

4, or 96 hours after i'njection
or 89%@)%@@@ @ee@éd dossioRnb nuclelccahdl-hpldpaatldl&f g ptestmtsf Yhsma 24, 36,
sjte of

48, éd 7§amf Pg hj)urs g?tarelptéeg:g&b ]glr at@ﬁ)odlm@t tho presencg@f a siRNA in

cellshﬂlaftﬁrg@f ﬂis@ﬁe TS 1Kat hidfor drfat 5’5‘1% @H’Hﬁ%ﬁ%%e) is detectable at 24,
downr e ation of expression of the target sequenc
48, T%a@&%wm@raﬂmmsmm TR orgnemB@limonts dowfiregulation of expression

or A SN IO 20 B g PSR 1o
embpdlefeﬁt @otvinedghlatio of ewféd’swh&if ltife @Fget Seq@BhdeSocBlirs %re%xre?rtlally in
of |.nflammtion. In one enbodi nent, qhe presence of
tumey; or iypeflpqt assitgrot inflgnpraatipns t1ajone embpdimeit, ghagpresence of a siRNA
in c@ﬂm DLiRd diSdh Br{he sc‘lted(?fta%gilﬁl?%ﬁlo%tls gt%g‘t%bl gfeflgg%/% (ﬁxys aﬁer

I ntravenous 1 nj ect e nuc el c

intrapemduis ¢ij ectionrof Amoimuebdic acidoigidpanticlet hﬁar@lﬂ&ﬁ @AbBdin®int, dhe presence
a target tissue (i.e

| | ., lu
of a PR in qhsfs ok GreehtssuE 6o Oy IVaFnRePIOH)at 251t¢ Qf l%ﬂammatlon)
is deftRtaBd A8t fé’hr H8ASHef 2 ctlgmﬁ?[.h% dl&lg{eldld%ide ﬁg e the

nucleic acid-lipid particle es are
[0018])i {Thbperticles arsswitableifort wsavie rasenous Ineclelcaieiddrem&&ﬂ af they are

st.able in ul ation Sj ze requi.red

B3y S o DS B o e bt S

extrav¥cuRY sB&Undtargit @H RPHatidi elthe(iﬁwntlef? Bidb gH\@&% forl N€
i nvention also provides for pharnmaceutic

phargaecuiealbl accensplle spmpesikonsmopiprisingg racleiccdad- tl:lpld particle.
L I E e AT U

of siRINIAI, \z/’ehyclelofacﬁll-liﬁ\b!\palﬁcm&hgjrﬁm%@ @tibhiR 'lfﬂlﬁﬁrnbhgaﬁ‘omc lipid, a
conprising a.cationic |i , a non-cationic lipid, a

conjugated lipid that inhibits aggregation of particles, and siRNA is administered (e.g.,
intravenously, subcutaneously, intraperitoneally, or subdermally) to a subject (e.g., a mammal
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conjugated lipid that inhibits aggregati on of

particles, and siRNA is adm nistered (e.g.,
wa nvFevessous| y, subcut aneously, intraperitonea@adTyGA®n4/001051

subdermal ly) to a subject (e.g., a mammal 5 WO

2005/ 007196 PCT/ CA2004/ 001051 such as a human). In

sone enbodi nents, the invention provides nethods for

. . ol i f CEar] : . ‘. .
such B ¥hiatl® 1 b em S bBERT LB TN DA AR T e delivery
of iplefeigt RNAvierth¢ bverpf anawsaliannebjeod of treating a

di sease or disqrder i.n a nmanmalian subject. A .
[002Her ﬁwqu@a}hog%w Qéﬁaexpéésgm}ammw pa°%§%| dgpgthogof treating a
disédSd & disRid iRamhdrn8iOBdcB | Atharfealitn dfetipd Snowht of a nucleic

non-cationic lipid, a conjugated lipid'that inhibits
acicaljpid epgeticleorpnayfrispeg 4 catioe®:, limdiah EinRMAonis lipetriarosjugated lipwt that

.. the ma | i an subj ect .. &, rodent such as a. .
inhfy)S aBBtoRptgh Pharoletetrd st At RmETTel ol Byudlion sehiget .z 2
rodéHt S6@58 hotleSPpHRAte subla$HABMSNHOLSMBBKYS withhBe diss£8%€ disorder.

or disorder is associated w th expression and/or
In seme embpdisentso thegtiseasgardisaider iegypypeigisH avithogxpression and/or

Qver expr ion .of th ' il en: t he.
oveBIGEh SPERAR Bt BTG bRy RREREORE JE i hepocd byt
siRMAS €2 36m8 dabodisnents) theaasd i€ a vivapaikedse Such(a8, for example, hepatitis

Hepatitis A, Hepatitis B, Hepatitis C, Hepatitis D
(e. fitig 4. Hepatisis &% iHepatites Coengtitis Dyblienatttisdh H%’éﬁ*%@) ora
corrgﬂnzﬁl%m?heq‘%}? dhﬁé%%f elﬁ%%irqﬁrﬁ,eﬁé g%sgﬁse%'r %1%()[:’({%5 id Sliderdisk&de or

I sease or “disorder, such as, for exanple,

disatgal syzhdenfonexahipl 8RlyEipi@EHERI PTI ON OF THE DRAW NGS

[0022] Figure 1 illustrates downregul ati ng

13- gal act osi dase expression in CT26.CL25 cells wvia in

vitro delivery of encapsul ated anti-| 3-gal act osi dase

si RNA in  DSERIEDESCRIPTIONRYR HESDRAW INGS OTes.

[0023] Figure 2 illustrates the structures of

PEG Di acyl gl ycerol s and PEG Ceram de C20- 20 [_0024}(%@
[0023]guFigu § Tlupisatead eenregideting Egplagteridase guprisssion MHCT4G/GL25 cells

i : hnj re
via FLANE el P o PPHERFua O B Nl IR MRRAK S o)
DSPO@Mo]estet @ D@D A PEG DMK éipoddndds. SNALPs cont ai ni ng

PEG DAGs can be fornul ated yja a dete geni di %IEyél S .
[0023) nBgure DHdparates @\sﬁ%’u@uﬁeﬁ PEEFﬁa@@gylg gerols and PEG-Ceramide Cs.

OB R PRIl S usathaiad o SR

conbiimidg 8EG-DAGsoverp capparableso SNASNAICPstamng BEG i CeyarRidec20.

00 OOPL B AL LShAS o5 el A LGSR B8R v

det&gé}{@iggg{gﬂaﬁ@.@r am deC20 versus PEG DAGs in Neuro-2a
2

unor Bearing Male 30 A/J M ce. _
[0026] Figure 5 illustrates the pharmacokinetic properties of SNALPs containing PEG-

DAGs.

[0027) Figure 6 illustrates the biodistribution properties of SNALPs containing PEG-
DAGs.

[0028] Figure 7 illustrates the luciferase gene expression 24 hrs post IV administration of
SPLPs containing PEG-CeramideCyg versus PEG-DAGs in Neuro-2a Tumor Bearing Male
A/J Mice.
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6 WO 2005/007196 PCT/ CA2004/ 001051 [0029] Figure 8
illustrates the luciferase gene expression 48 hrs post

wol Mozahmigsi strati on of SPLPs cont ai ni ng PEG CacaniAbeee@®1051
versus PEG DAGs in Neuro-2a Tunor Bearing Male A/J
Mce. [0030] Figure 9 illustrates the luciferase gene
expression 72 hrs post |V adm nistration of 5 SPLPs

oS L R 8 i S o
SPIiHsl degtairdh @ BEGhEeramideCh v sus HEG-rAsGs @déeqpd-26a T umor Bearing Male

PEG di al kyl oxypropyl derivatives suitable for use in
AllMepr esent i nvention, |

1.e.,
o 2y DAk QLR i BT FECHAORY S o
SPIhy cdataiin PPEG00&amidelyd varsusdtEG-DAGS inP&Bré2BNnor Bedring Male

N-(2,3-dinyristyloxypropyl) succi nam de PEG000
AJMiRyl ether (i.e., PEG S DMA). [0032] Figure 11

[0081] UBfghAd ﬁﬁillq%aﬁessth@‘é‘ﬂr&guﬂeé@fﬁl%eaei%mgﬁiﬁ‘ﬁPEGpd@l%?ioQﬁf)ﬂoByl
tunors 48 hours after intravenous admnistration 0

deriSPlivescoitghl¢ firmge PRe prracyonyantjen.g=.,anE, PEG igyloxypropyl)

car g PECTRmP HEB b EGHC N g R RGeS ibifyopy amide

PE@%Boﬁﬁéthyl IRR(L 6., PRG-A-DNA),faall N0y, ndirh RistABRARGSY]) succinamide
adm ni stration of SPLP conprising PEG DAA conjugates
PEGne rretlyItter dionj REatSeBMAD034] Figure 13 illustrates

ta clearanc I ' - . [
[00%@I eF{gk?egi 1 rﬁllggtrag&t (gartas %ahg)%!ugé‘ lslftc{fg{g?ég%é?lg%QgtsE%gﬂ 11“%9{0%“& hours
aftet QHTRAIVESIURQdMiHEHDAAT SPLP woaipe s P BB DIAA nonjagaes @d PEG-DAG
pl asm d encodi ng | uciferase under the control of the
congiinesr onot er and SNALPs conpri sing a PEG DAA conj ugat e

[()Olg‘l?]lld FRAEA ﬂ.llggtrﬁ@st datd Hﬁ)‘\&flg# Iéhgﬁ“glf%%e ;&g&gs%n [l 19 Quid spleen,

ustrates data from stu r macoki neti c
hearty apietutrioe ol biwifPirAsvermonpdingiistptian BESP DRGompriping REG-DAA

and cont ainj lLasm d encoding |luciferase under the
Coné%qs(ﬁpéghafﬁg%ﬂﬂﬁa&?mer and SNALPs conprising a
[0085G PAhrE IBiinaRbRs aRd fidm SleiaAtditileARINeurd 0k heh@SRaring male
SIi'RNA Tn Neuro-2a tunor bearing nmale A/J m ce. [0036]

A/lpnige pBerl@ininisyationeafsP LPacamprising e|PELT-BMde cenjugate and gpntaining a

e BB B ol VS bl Sy somorisn

a PBG-PAREGnate matbhi@hiig aitdlucderasd §RNg.a pl asm d
encodi ng |l uciferase under the control of the CW
[003%lonbigare 1pdimptraesdnin rpa) shglies oftls: pronaenkingjigthsongsies of SPLPs

corb AL 0 248 S SRR AP B P
confioCe DA CMUprergateeara SN AQRS admprrignga PEG-DAIA errgusgate and
con%allirlilr\lléanti-luciferase siRNA in Neuro-2a tumor bearing male A/J mice.
[0036] Figure 15 illustrates data from clearance studies in Neuro-2a tumor bearing male
A/J mice after administration of SPLPs comprising a PEG-DAA conjugate or a PEG-DAG
conjugate and containing a plasmid encoding luciferase under the control of the CMV
promoter, pSPLPs comprising a PEG-DAG conjugate and containing a plasmid encoding
luciferase under the control of the CMV promoter and SNALPs comprising a PEG-DAA
conjugate and containing anti-luciferase siRNA.
[0037] Figure 16 illustrates data from studies of the pharmacokinetic properties of SPLPs
comprising a PEG-DAA conjugate or a PEG-DAG conjugate and containing a plasmid
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[0037] Figure 16 illustrates data from studies of the

phar macoki netic properties of SPLPs conprising a
WOPHG/@xveconj ugat e or a PEG DAG conj ugat e and PCT/CA2004/001051

containing a plasmd 7 WD 2005/ 007196

PCT/ CA2004/ 001051 encodi ng luciferase under the

control of the CW pronoter, pSPLPs conprising a PEG

enc?%a‘ 11 uc%}égé%f (f?ﬂl% ci%)g{}gﬂj)ﬂhg ?‘Nf\f/ %k wpﬁpsd&ﬂ%%nm%a PEG-

€rase under t contro pr ono
DAGNBhfigaeanp mbﬁtam@xgaa PlaEsmiddhceding Ugifemsanttes ﬂ‘[ﬁc&inﬁbh@f the CMV
anti-1luciferase RNA i n Neuro-2a tunoy bear,ing

prompter aadeNALPp e@@eypsmg gEES-PAA ponjugateandscqnpining .aatl al&tlr?&rase
SIR,]q u@% ngn(ﬁ,lb| Rble &glané ferase expression in

rase expr essi cel treated with SPLPs
[0038] erF iigatenldy 1HuRE®sI in p)itfb dmanﬁetga’(saamngisﬂemomga)lf hionfgraae expression in

| asm d encodl under, the of the
luci © 5 BFOTRS ceA rea M&s rﬁglgag 1p|1 ¢qpjugate and
con{%ﬁm'l\%g BlaSmiP Lt cHIRE Fudfdthse ANAGItAE Bsht@Nbf e Wi’%’r@ﬁ@ter and
sIRNA. "[0039] Figure 18 illustrates in vivo data

SNAERoasnprasingwyPEGHEME conjugdte cargugate askecantqiniog shtpiudiferase siRNA.

ur 0-.2a bear g8 tre
003, PEE 5ottt B AR irTpa esind SBlEite fosession in
Newb-28 %rﬂoﬁ&‘éﬂﬁ'g Rald AQirhiQk ased AGArSHLIPE co@BE LA A%anEG -DAA
CW pronmoter and SNALPs conprising a PE
conjigafeagd centaintncoplesing angoding ucnfetapw Bades ghe eonirpjrof the CMV
4
protfalit R PARERS okl REESHBRA Pl 0 msining ot uciferae
siRNA. Neur 0- 2a t unor bearl ng male A/J mce treated vvlth

Ps. conprising a PEG DAA conjugate and containing a
lOOimasﬁagareelﬁclHangw l@efw&ag?éi@mﬂﬁla{éwl el epgng P hucvg?raprresswn in

Nedrd¥a tﬁﬁmﬂé Atk ANVALRS neaep WIl‘T’lI ST%P@ cgﬁgh ﬁé’a\llAPEG-DAA

conj ugat e and”containing anti - erase
confu@@eebhd ebgpaingn 20plasrhidsincadieg lucrfemsvonctbalth'e control of the CMV

denons ti silencin | .uci f erase expression
promQteRals SRALPY SRBPTRBE A G- RGO IE o8 CrEaTag ool typiferase
siRNRLPs conprising a PEG DAA conjugate and containing a
pl asni d encoding |uciferase under the control of the
(00N Fignri itlnsteates igNARRRtacdsmpmsisating silemgm phlaciferase expression in
and co nin ti ase .si R
Nedfon e yinas 9 £ JabP g2kt g afprshibec-Daa

con et IcahtaldngSa plagaidceding Uiferkaaad e Xy @agbDSF the CMV
25 Neuro-2a tunor bearing nmale A/J mce treated w.th
progpiepand SNHLPS icARPESIPE D Adp gprijagate anghepnéping japti-heciferase
SiR%bf/sm d encodi ng luciferase under the control of the
V  pronoter and SNALPs conprising a PEG DAA
[0042]n] Bigate2 lalildstﬁam;tzaivmoniyteaiﬁnilodsmamfg&iﬂaﬁﬁng sf KhMerase expression in
[0043] Figure 22 illustrates. in viv

Nela%#a ﬁ%mwaltqaﬁag galepdimige geated, Wltﬁ‘egrpég)é cesaarlé@g RJEG-PAA

conjugate and containing a plasmid encoding luciferase under the control of the CMV
promoter and SNALPs comprising a PEG-DAA conjugate and containing anti-luciferase
siRNA.

[0043] Figure 22 illustrates in vivo data demonstrating silencing of luciferase expression in
Neuro-2a tumor bearing male A/J mice treated with SPLPs comprising a PEG-DAA
conjugate and containing a plasmid encoding luciferase under the control of the CMV
promoter and SNALPs comprising a PEG-DAA conjugate and containing anti-luciferase

siRNA.
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30 Neuro-2a tunor bearing male A/J mce treated with
SPLPs conprising a PEG DAA conjugate and containing a
wQloazm7deencodi ng | uci f erase under the controlpafCAaoee4/001051
CW pronoter and SNALPs conprising a PEG DAA
conjugate and containing anti-luciferase siRNA. 8 WO
2005/ 007196 PCT/ CA2004/ 001051 DETAI LED DESCRI PTI ON OF
THE | NVENT by duy b5 iR PO K HhE Iy R _
i nvention prOV| es st e nucleic acrd-Tipird particles
(SNALP) useful for encapsul ating one or nore si RNA
nol ecul es, nethods of making SNALPs conprising 5
I. si AN&odBhderPs conpri si ng si RNA and net hods of
delivering and/ or adninistering the SNALPs to a

ct _to silence ex res 9o et n
100840, Bt artSnd by ERESH FORHELIHA® nROeR e B ATE PSS (NARRY uscful
for SHRAYRB/INRBDNS UE GRS sfoNAEi‘iﬁ)i?d@ﬁléE ahetngdssctmﬁatkmg SNALIPE chiPrising
RNA (si RNA) nol ecules in SNALPs. Usi ng the nethods of
siRNAe SHAdSs spmpriping stk Noh and priedpef deliveasg apdlor administering the
P f ter th
SNELFERSAEe ] R Riestoh B Al Bkl S o o L e

[004%) tDhé@‘%senﬂ’hﬁe%@%a@dmﬂhb&ﬁiexbédftedl mccés%ﬁbf encapsulating short
conveni ent | e used in vitro and in vivo
48

integfeing RAM: { ) mpdseulsam ANSdEs. Sisigdhe W&ﬂ@éapé@e present
1nvén%8f;}| 4 N%rmgbééﬁl@%{é %h&%ﬁﬁﬁlgteﬁ% KR ADIR fvﬁﬁfﬁr{‘&ﬁ%ehﬁf Q%Bter than

gene. del'l vere RNA nol ecules in
70%m9$1smlllyemdearetxﬁﬁcmssy greatef thiah 60&@9@%1‘ merSQJA][,EK)dh@ribed herein

The SNALPs desgcri hed herein ar c < 150 ri
can GPsyeB1e0l1y RE GSeLar 0 P ota 1 G SR hER L S ik SOV
mol@éhl@s’%@ﬂﬁﬁtﬂ s’?@c@ﬂn@&'ll?fto &élﬁ%xbﬁss@ﬂéjﬂaréa %ﬁﬁ@' @H@e delivered, the
delivery of SiRNA tOo target tissues. Ps are

sxRNAgholymdcsalbl the SNALPssilense skpressioruef the targesigdne ont ai ni ng

es, not intera h c and, ot he
100Rg1 - E SRALER esctBERnARh A bBIBAY rlsothet fishis§ afa P intact in
the ShALAtoNXbE & Exatlicl petitd 6f @Gt in\bridbr foaicBiRVe BEllepy e siRNA to target
di sease site in order to facilitate |ntracel | ul ar

- tissyps| (The SNAJEPsarel Bighbedatle spaintregistant peclejc acid-contapping pargicles that

[ b 7
doe h@tsiﬁlegac?@?tlﬂg:{apga i e(}?tg?rzt Eﬁenéir Jafu tlapg/%écgiraé gﬁrﬁgar[trggﬁ l\/Ioreover,
the SNAL Py atks rediily intecdctidiith tdrgét calleatindiseaké sitd ivdrda to facﬂltate
. €es s . of fat aci nd are characterize
intrgce ane?leverwé%@eérre Bucieapidie & SHU?L&E a?ag*a%ﬁi gncodtng a
siRR@hvents. They are usually divided |nto at |east three
classes: (1) "sinple 25 lipids" which include fats and
oils as well as waxes; (2) "conpound lipids" which
ILirdeM@ﬁOEhospholipids and glycolipids; (3) "derived
i pids" such as steroids. [0048] "Lipid vesicle"

[0()4'i'/j|f Ie’\i;lze fefin aﬂf{idl' Iréyer%l t§% o%?)iotfiopélm%chcaotmp%%gds fat’ 1%§lud<§, Dut are not
limited to, esters of fatty acids and are characterized by being insoluble in water, but soluble
in many organic solvents. They are usually divided into at least three classes: (1) "simple
lipids’ which include fats and oils as well as waxes; (2) "compound lipids" which include
phospholipids and glycolipids; (3) "derived lipids" such as steroids.

[0048] "Lipid vesicle" refers to any lipid composition that can be used to deliver a
compound including, but not limited to, liposomes, wherein an aqueous volume is

encapsulated by an amphipathic lipid bilayer; or wherein the lipids coat an interior

comprising a large molecular component, such as a plasmid comprising an interfering RNA
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conmpound i ncluding, but not limted to, |iposones,

wherei n an aqueous volune is encapsul ated by an
woanop@bhi ¢ |ipid bilayer; or wherein the |i pCcdaA20@#t001051

an interior 30 conprising a |arge nol ecul ar conponent,

such as a plasm d conprising an interfering RNA 9 WO

2005/ 007196 PCT/ CA2004/ 001051 sequence with a

C 0 r .

seqpngn%g1 fgh Q%g?cg a(h.{é%)ﬁge Intdr gﬁé ad'rg %@%ﬂé’s%g %Eelsﬁlelg,swherem the
encapyil Atd@inpuinth i cantalabdmm‘hﬁi zyrerthtﬁ/ebdhscedierbd fipd mixture.

m xture. [0049] As used her [ a | at e
0043 Asfug I%eesela, Thppd enceByled tqaaﬁef{eh% ag?ﬁéﬁatwn that provides a
I a
I’génHCEEalp J uﬁi‘ f;ﬁ?ltgﬁcgp%lab&? %%H?dﬁ Elgctaggg?téflr Eélgﬂ)(ghb (I)n a ﬁléeferred eénbodlment
the nbelefrucideis fulcémdapsildted inythehipidgehdaten.i n the 1ipid

10058} s Vet Ebraih B SRS RS 19 e B AT gid g particle. A

SNANALENERRILSCRIFe & YR8 &daBin®h réduekddqueedd inf@ioR chRPHSRE a nucleic
aqueOUS i nterior conprising a nucl ei ¢ acid such as an

acid sucbras eniinterfexieg B¥dusgeencopr aplasashiramfwhieh amintdrfegimg RNA is
¢ |nt§rfer|ng RNA is transcribed. 10 [0051] The term
ransgiSds | e-forming lipid" is intended to include any
[008 h'l“ﬁ@fdﬂllnc'véélﬂblfomhiﬂgwﬁﬂi"as yshded oltedeah einip@pathie lipid
pol ar head group, and ich itself can form
havingom b ydrepheblq/mpietyoans 4 @fgl@rrhe@égr%w(eénd yhigh byjitself gan form
| iR

spoﬁézlgmcs,)r m?odblp%eWe%fcl&ng mtﬂé?‘ ésnétxgn Siplif Q@ﬁ;hﬁg{}ﬁlge&{ad?&mds.
[ooamph il“hatdmnC'vlesl@lledldbjstatg lnpad" Shﬁbhdﬁdl to mmmtye:dnphmathic lipid that is

pid bil ayers |n conblnatlo w.th oth thic s
stalrlv mc&gporw% e figid brlgyers ip B‘HH BRI p{fer #m laﬁgfgtcnlplds with its
hyd%;%lf))bw}ﬁofe? dofifact \bi)fﬁi \':lﬁzﬁﬁf%l%f': hy8BbRELiOtedidifotthé ﬁﬂe?}fer membrane,

rane I'ts polar head dgroup noiety oriented
and itsyauiat Hehd gexapandiety,orjgoted nowmﬂﬁhmect@iort pdamwnfaceeicthe membrane.

Ve SR AR PR R 5 SRLSA o W SRph e pose v

whféﬁ&?@&a%aﬂ@ oRaSsuinga Bildjek &Ynﬁi’tur%'iﬁ Hﬁtﬁ#és@ndzé’oﬂaﬂﬁlayer-stablllzlng
presence of a bilayer-stabilizin conmponent

comg(p]enhﬁ terp@ﬁ}mxgmp{:,e ipEPE (dioleoylphosphati ylethanolarrﬁne) Bilayer
stalgij 51.8glco nen%} Iﬂ Idg %)lu?gxlg%%ﬂ tgln?eﬁ]g 01?’ 'ugzﬁ 1p1?19tha{ 1nénb1t

onents i NC

agdr@uati6n Bf ﬂ@ﬂl‘&dLPs @b@@mﬁdb&tllgoﬁhrﬂetg HQDAQgﬂd dﬁ‘nvaﬁfvesi)hﬁ:ptldes
SNALPs, pol yam de ol i gone

prograns, Jeteiagais) ipiduistivaines. Pﬁﬁ @m (?f'?glvawsepgbm REG coupled to
dlaLléggdﬁ(Slgg)‘f)?ig, ?%G%%E@leg Eﬁhh%ﬁ g S‘IC&S% VREGI Y65 ed Wﬁhcﬂﬁheﬁﬁﬁ

I al kyl oxypr EG coupled to
ethﬁitiuﬂmlingd; yiné IPEGSconB@@tedad ptrathides (gepBth &"at Nol. 5,885,613, which is
. ethano S, Pnd PEG conj ugated to ceranides (see,
Incpypgrat mel Y TefeEBEe)s 13 which is 25 i ncor porat ed

[00t3§f Sirie *Péﬁnr‘%f‘rﬁ‘)%ﬁﬁgﬁé h]tnhﬁ)gecfgﬂs ihfartt & 4Ry saiiaile Hfﬁé?ia?wherem the

pid" refers, in par to any suitable materi al
hydmlehoémcrmrhen Oﬁghd ﬂl@p}wbueoalpumntsontom‘ hydnephiobisi hasea il glhe
ts into .a

nyfRgplE i Rroh SFGRE NP ARCHEo e THRITRIE Jaidsgrgnsaly he
mafd¥RBmPahdat 6f 4 lipiddesidlee Hyarophili chi@cteristics derive from the presence of

polar or charged groups such as carbohydrates, phosphate, carboxylic, sulfato, amino,
sulfhydryl, nitro, hydroxy and other like groups. Hydrophobicity can be conferred by the
inclusion of apolar groups that include, but are not limited to, long chain saturated and
unsaturated aliphatic hydrocarbon groups and such groups substituted by one or more
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maj or conponent of a |lipid vesicle. Hydrophilic

characteristics derive fromthe presence of 30 pol ar
woanozdvarsgged groups such as car bohydrates, pho®oratazpo4/001051

carboxylic, sulfato, am no, sulfhydryl, nitro,

hydroxy and other |ike groups. Hydrophobicity can be

conferred by the inclusion of apolar groups that

ol s DRl S ek SRR BN s
inclad e bps al‘élnbﬁhinﬁtad &) ph&spﬁﬁﬁpldﬁ a[’fﬁﬁ@pl@s ano sﬁﬁﬂr@bﬁ)}ﬁiai Fe:presentative
PCT/ CA2004/ 001051 _ ar omat i c, cycl oal :‘Pglﬁatl C .or

exappics o phesphel iR instusly, buteerant disnitsr teRFRfidYicholine,

pho%ﬁ(ogg (aﬂf%ﬁrsanolgﬂl%é" ﬁ‘lﬁosgpb't‘id)g%ﬁng ?hog Hﬁgggﬁots?célé PhOSphatldIC acid,
pahﬁetpyleteeylt]ﬂtoslv}mtldebchomheg/so;bhqsplummm:rhplmmjs i ncl ude, but
lys%lpgggﬁgfl}lllla{hppt glg%,{g:i, @I%?hﬁgp @Sﬁ'@%?ﬁ' b?qgié:r fiil%eoylphosphatidylcholine
dlst@m% yhgﬁi'(h}}l&ﬂﬁmg: ok dllﬂh% ?ﬁ&ép@hﬁdﬁ&io@lne ther compounds lacking

I ol eoyl phosphati dyl chol i ne
in Ijhy)s;ﬂpmss ph:.htas dylluugdipl(hglycosphmgohpld famllles diacylglycerols and .beta.-

acy%g hos t | d b ? g&uﬁ ﬁ]s.‘flgl%aéed as amphipathic lipids. Additionally, the

amﬂhﬁitﬁi@ﬂpﬁlh&%@ﬂ@éd zd))élvé b heWRixed with other lipids including triglycerides and
di st ear oyl phosphati dyl chol i ne or

stergls} i nol eoyl phosphat i dyI choline. Qher conmpounds

cki L M h 0 n
[005?)1y c ‘gg% elnrrrlg BEt I!I}Pasl rsstg %H g a §€1g})§}g)grl gF)d §1Jec1(§:s that exist either in
an urltBhied oﬁﬁwtﬁxmﬁteﬂSmcEﬂhﬁm af zﬁSEleMddprl Athphysibtgiral pH, such lipids

inclglﬁg pg%;a%j@g%?%ng’hlﬁggégh%é@lg%d éCY@Ig?%StB%a?&?'lgé@nmtamne ceramide,
sptfghffelit ReffalEhoIEh 0, LEOIOUREE hiiEBaglycsbRr of o

neut r al refers any of
[00688]mh&he tefrml "lnpncc:htlsmedlpmé' rbfeast toemyslbutaalﬂilpe:t as descrabred above as well as
aniuncﬁar ed or neutral zwitterionic format a sel ected

'physi ol ogi cal pH, such lipids include, for

- [00S6R mﬂl@terﬁll' "aahRNGIPHRE S SHAUpidat is negatlvelly charged at

di‘acyl phosphati dyl' et hanol am ne, ceram de

Phﬁmm@iwﬁeﬁhﬁme Gpighaiciude, b oreset dinsted t@mlemlmgdmlekycam
carfg e S PP i R A PSR AR R, N BeteRl Ly

ph@ﬁhatﬂ@leﬁ[ﬂn@lahﬁﬂésdﬂ-suk&ﬂﬁlﬁ}hoﬁblfatlﬂﬁlkﬂ‘ian@lﬁm@’fds cNL i pi d”
refers to any id that is negatively charged at

glu;ﬁhxlsh@rpb@trdyéﬁth%rq anyipess bysyiphpepbatiddglye@olsput are not

g P ARRRPISEL Y 5P P Bl Moo ind

neudaliipids.anoy| phosphatr dyl et hanol am nes, N-succi nyl
[OOE‘PﬁtS g‘pgtpe:gg% gg@gﬁg g?‘%eﬁr’} 6<p g@ﬁ ﬁfeasnumber of lipid species that carry a net

1k hysiol 1 pH. Such lipids include, but t
P DSy Eh b RSt e eties i Sty ids iyt are o

limétad tmH\l;NrdjdiefIlyNﬁ@dgmihryiampmmnmdchlondm(e'mOIaACf) pN-tBs3- 25

. [ 005 catjonic |i oref an a
dickeipromi- G- daniest P Shieg 8a Rl AT R gearyi N

nréﬂ@n&ﬁm%lu% &%hﬁ&é @@)m&B")SNC(b ﬁ&o%¥§k9ﬂp@@ﬁ)a}\1 WN-

Such lipids include, but ar

trimethylammonium chloride ("DOTAP") 3 (N (N' N'-dimethylaminoethane)-
carbamoyl)cholesterol ("DC-Chol") and N-(1,2-dimyristyloxyprop-3-yl)-N,N-dimethyl-N-
hydroxyethyl ammonium bromide ("DMRIE"). The following lipids are cationic and have a
positive charge at below physiological pH: DODAP, DODMA, DMDMA and the like.
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limted to, N, N-dioleyl-N Ndinethylamoni um chl ori de
("DODAC"); N (2,3

wodioad/@yiwxy) propyl ) - N, N, N-t ri met hyl ammoni um cPaavdAb®04/001051
("DOTMA"); N, N-di stearyl -N, N di met hyl ammoni um br omi de
(" DDAB") ; N—(2,3-dioIeoonxy)propyI)-N,N,N 30
tri met hyl ammoni um chl ori de ("DOTAP"); 3

[005EIN- THE telvn "Hydfﬁplmﬂlcaﬁiblﬂo&If&@?@QOmﬁtﬁfnaé"Whé apolar groups that

chol est er ol DC- Chol
1nclR|d<€ Pugarg,nﬁg,kmgp@ t% J(y}grthmgsaWrgtecNamql wmsmzﬁgd aliphatic hydrocarbon

gro{il)é%ﬁ?ﬁg{r g%l'l% i onlﬂc %}Lg) ﬁ{asit/egeoaf Onﬁooéf i ﬁ?gﬂcg‘éyciqa\(mpgglc or

hetdmct}«:i/vc group(s)) Sigiablel expinpleDRARIe, Mﬁ«%otm t@"@iaé}h‘%gceml

di 1{( & W}anw)ﬁ 5/ 007196 PCT/ CA2004/ 001051 [ 0058]

ialkdehycerN, N-DhRighivianmpp, l42-drasyloxy-3ramipepiopentrndnlad-dingkyl-3-
bfdnedr oups that include, but are not limted to,

Iong chain saturated and unsaturated aliphatic
[00$ﬁ] dr Blecateho fifusggamind sefercio shec kbityauf] [aslip@pdirhe; alSNALP or other drug

substituted by .one or nore. a ycloallphatlc or
ARy SRS fuse G BB RPranesh cisle | b5 BFORIES 21 BRigthep e plasma
merabrané ot mkmmah@s&ﬂun@ilhg%)/éaﬂkﬂé‘seé %l en(ﬁ)sgfngl Ilft}@l&}sy&g rol,

N- N- di al kyl ami no, i acyl oxy-3-am nopropane and
[0060] 2 - Bheatiery I"dlgcylalmm Ob rroii@amte a q[oﬁ%gl]ld H'zheng 2+fatty acyl chains, R' and

nhG' I £hs 91 ab| 0
R R Ggk FLED B Ruk PR BRh L 8lrBohe BSSTF 927 ana
positi®Abf glye&robby éstér@inkagekh Q‘h@ﬁﬁiﬂrg’i‘&%% cafBe Qﬁul%'tédr&rhabgearymg
pl aspra nmenbrane or nenbranes surroundi ng organe
degféeigof unsayEieRe Dignyiglkeesols beve the Goljoyosg EerFd fomw}a
"di acyl glycerol"” refers to a gonpound having 2-fatty
acyl chains, R and R2, both]fof which have
i ndependently between 2 anq/sﬂ\garbons bonded to the
1- and 2- position of gl¥e@Tol by'ester |inkages. The
acyl groups can be saturjated or have varying degrees
of unsaturation. Di acylglycer%[s have the foll ow ng
general fornmula: 0 CH2OQ -1k 02 IHORCHO 15
[0061] The term "di al kyl ", refers to a
conmpound havi ng 2-al kyl ha ns, ® and R2, both of
whi ch have i ndependent| between 2 and 30 carbons. The
al kyl groups can be saturated or have varyi ng degrees
of unsaturation. Di aIkyI %@propyls have the foll ow ng

general formula: CH2O R
[0061] The term "dialkyloxypropyl" refers to a compound having 2-alkyl chains, R' and R?,

both of which have independently between 2 and 30 carbons. The alkyl groups can be
saturated or have varying degrees of unsaturation. Dialkyloxypropyls have the following
general formula:

CH,0-R!
CH,0-R2
CHy
The term "ATTA" or "polyamide" refers to, but is not limited to, compounds disclosed in

U.S. Patent Nos. 6,320,017 and 6,586,559, both of which are incorporated herein by

reference. These compounds include a compound having the formula
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CH2ZOR2 | CH2 20 The term "ATTA" or "pol yam de"

refers to, but is not limted to, conpounds discl osed
WOi2005/00786 Pat ent Nos. 6,320,017 and 6, 586, 559 pChhata0@f001051

whi ch are incorporated herein by reference. These

conmpounds include a conmpound having the fornula 12 WO

2005/ 007196 PCT/ CA2004/ 001051 R 0 R2 R N (CHzCH20O "

(CH)P C( HCOy R3 On wherein: R isya nenber

sel ect ed fronﬁthe group conS|$i|ng oﬁzhy rogen, al kyl

and acyl i ﬂqﬁb f 0 0
consi st ng o h%@% E&‘&%M Kyl %g}(')rnop )F nal‘igllr yupR and

R and the nltrogento whi ch t hey are $odund form an
azj do_noi et

wheselin i lagéher Siseiedizam | cin% ruage &t ﬁxﬂsroge?l' ks Find acyl R s
a n%ﬂ{ﬂepgﬁéété’d ﬁbﬁ%stﬁé Eidbf go@s’is)ﬁng%'f‘ ﬂy@rogérgﬁld Akal & Ftiodflly, R and R

amno acid Is a nmenb Sel ected fromt e groulﬁ)
and:ilhnsutsigeng) whlchyhhyagehpundqfarmgemmdhymigbny islakostpber of the group

A TG R A Y WAL e T

chdifof # #min® abid; R’ isSa thefhBerdseleditd fEbnh theCorOlip aonsishng\fof hydrogen,
be appar ent to those of skill in the art JLhat ot heg

halpgsny hydrasy alierybaeigepie, hysirazieo, @m@nddlng% whereimR" and R are
indBpé %g&&:#g%?%é q?%k Onolg 21:|t0 EB Fgr@er@ng Flt& 4; %dd %so(f orl. It will

ers toa’ alnn

be h}ﬁﬁsdnt td thoseleak it inbhélm ﬂ&i@bt}ﬁﬁpolsmmfdieb oatiisd et hrd&ﬁ compounds of
either, single- or double-stranded form Unless
the@é@@ﬂ?ml’f%tl(w limted, the terms enconpasses nucleic

[00%5]C dgpe @ 1%& Y "ﬁ&nﬁi &Elﬁe" Rlfer8 &'Babzmler containing at least

ucl eoti es t ave s ndi ng prope es as
twd &@xlyﬁibmmedcmlrﬁ]onudemtuﬂeandem}ﬁer snnglemat bl §-steeghdedh faam.

nner. Si .a natural occurrin | eoti des
Unfiiy e fieaihs e tnf st Bpdaloasses At R Aok cuelgri kg analogues
of mﬁﬁ&@eo@dé@thhfﬁpdvb gintuha\f b%ﬁﬁ%&%ﬁ&‘ﬁ%s £0MS es¥Rhbd/Rldteic acid and
dified variants thereof (e.g., degenerate codon

aresnﬁ:ishqllzgd immwpnneaisineilas 4o n@utaﬂalosgsnnsmeotm Unless otherwise

| enent ar uences as as. P
indiHR, EPER gLt s sepied P R SRIRTE comseryprvety
mo@iidtviatibhits EH¥SeoTRY. g, beeg't@bﬂaeev@dobyulg;aaﬁroat)l Algkl & 6HBS1685 SNPs, and
in which the third 20 position of one or nore sel ected

corpplemgntayy ssaaensss pswell psthesequsacoerphiciiydadicyad eSpasfiaHy,

de%glgé}/elcg)faéfég% E 18%11‘?1%&(1@% @vedet}y a?e'nera&%‘ Q%_Dq% ﬁceA&@hlch the third

posiféli @fdie-of Ditde (1&8&) Cor aﬁﬁc@ss ml subidtitatled withBiXpd-base and/or
deol?(c;flsnso(s)llnlergé:m? tes %}|3atzer etal., 196 cleic Acid Res. 19:5081 (1991); Ohtsuka et al., J.
Biol. Chem. 260:2605-2608 (1985); and Cassol et al. (1992); Rossolini ef al., Mol. Cell.
Probes 8:91-98 (1994)). "Nucleotides" contain a sugar deoxyribose (DNA) or ribose (RNA),
a base, and a phosphate group. Nucleotides are linked together through the phosphate
groups. "Bases" include purines and pyrimidines, which further include natural compounds
adenine, thymine, guanine, cytosine, uracil, inosine, and natural analogs, and synthetic
derivatives of purines and pyrimidines, which include, but are not limited to, modifications
which place new reactive groups such as, but not limited to, amines, alcohols, thiols,
carboxylates, and alkylhalides. DNA may be in the form of antisense, plasmid DNA, parts of
a plasmid DNA, pre-condensed DNA, product of a polymerase chain reaction (PCR), vectors

(P1, PAC, BAC, YAC, artificial chromosomes), expression cassettes, chimeric sequences,
13
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Probes 8:91-98 (1994)). "Nucl eotides"” contain a sugar

deoxyri bose (DNA) or ribose (RNA), a base, and a
woahoes@hatee group. Nucl eoti des are |inked togetAtarCA2004/001051

t hrough t he phosphate 25 groups. "Bases" incl ude

purines and pyrim dines, which further include natura

corrpounds adeni ne, thym ne, guanl ne, cytosine,

chr{;]pa“ it M&Sdrra%mms Bf"{h‘é%é%r apal @%Scenﬁﬂg 1S RE8E | pgege’

ives purines an |ch I nc

intep¢Hangéadlyneith Igenm tBWA, egRNAdEintd dedthiyongeneydridcin iplegfeinglBNA
reactive groups such as, but not |imted to, am nes,
molet@lghol s, thiols, car boxyl ates, and al kyl hal i des. DNA

[Oﬂg%y ﬁ’ﬁ? {e?mt"ggnéc"%f&so(f) afitt W(e %@ﬁm St Ny s&ﬁ@ﬁ& R

DNA, pre-con densed product ~ of
conpmisymparasldemgth on emt&aMgﬂmo(dB@%)equmcs mﬁrcsssa(}Pﬂ)r tIRAﬁ’pductlon ofa

A b s S B B S oo
hepgﬁ-{ﬂ %0048 WO or ehbpP AP RNpIMNAInLY. derivatives of

t hese groups. Thé term nucleic aC|d i's used
[00641t el Gérmmyedustt,y aniised hyeanm refemNA a2 PRI ehe geiecbubly agan RNA

an int ring RNA nol ecule. [0063] The
tra”?"é‘?‘ﬁ\‘“ﬁ@%@g’F&’ e@&go a nucleic acid (e.g., DNA or
[0068YA) TRE ferdnGRetfbialg RNAOHRFRNAS” patihletferih@ RIAsdence” refers to
entire Ien%I th coding sequences necessary for the

doubleotitpadebRNSY (i4., dgpley BV ) that 1y pagilbkfoq ¥ ngyy inhibiting expression

of FRARHLRR PPy RO B AOR AR KA R R Brary co
the sethw(oﬁ/thé imgdrfer[n@@aYA ) Whemthepnterfaidig RNaAsisus € sameeeh as the
refers to a product of a goqle such as

RNA
targef BSe AngHierip NG efels o thedlRBle sEandeddBBA: fameditortio
com l%gﬂtglg/r étljag?ﬁhl'%y spglnglgl\é@if-co 1erhé?ftzﬁglfsﬁ'!:fn‘ld1 gln{%%ngg &NA typically

equenc ers'to randed” RNA (i.e
hasRhPgtarithabor ¢anpdeip acﬂﬂnet)otb thetdmgﬂt ggneo rThelmqlhmlce ngthe interfering RNA

congrsfestnat g ndte it BFhearcs spmidted it BferiBe rna

1ncﬁ1@9é1§ﬁ‘élﬁlr@érférﬁ% ANAeHf @FRRE 'RVA) inwhRAnS RNA ifabb@risna, 15-50,
RNA is in the sanme cell as fhe target

15-6Qtazripef0) (ﬁgplmchlﬂ@gdesamémth anqrR éypy@ahltyl agogﬁ; A mdlelP-Rnar 19-25
I
o TR 1SS TR 4P 205 BB -2 s
(duPrs) suddsdtidos inﬂbn@h (&Q Uédoﬁtcemp%ﬁkmltdry s&qlxehhﬁoﬁthé g@ible stranded
The sequence of interferi n%
SIREG SIS 00: LS0r 40, 10 Po2A PG 4023 awalcotsfesdn lengh, preferably
abo?ﬁg(?-?_gi n?lg(ﬁyft ET%Z%Q%M}%&BG&%&I% ahdl ?ﬂe%%ﬁ%e stran%ed siRNA is

erin . nter
abodNRS-60, Eh6Wt1 515, 66—40,155 30, 15-2%e151®- Zfoprefﬁablg abelut [20e2d)or about 21-

22 QeSS biseginn 5 IsnBp bR SRR B SRR Pt Shgbout 1 to
abd61§4 RLEESERR] preft oigzﬁ)oafb & ab%kapyhuaédt?d%s Qﬁd 85t 3phate termini.

dupl ex) nucleotides in |length ie g., each
Th@sﬁmﬁemrheacﬂym@ausmmhemwtdwm aloheodsd baagdasmid (Atranscribed

as %?8‘&?“&8% ﬁ%atef{:}g‘?fﬁatf%ﬁélﬁag nbtp legg:é%q \yltﬁgéwp]irsl lozo%s) sﬂ%l%A can also be

generated by cleavage of longer dsRNA (e.g., dsSRNA greater than about 25 nucleotides in

length) with the E coli RNase III or Dicer. These enzymes process the dsSRNA into

biologically active siRNA (see, e.g., Yang et al., PNAS USA 99: 9942-7 (2002); Calegari et

al., PNAS USA 99: 14236 (2002); Byrom et al., Ambion TechNotes 10(1): 4-6 (2003);

Kawasaki et al., Nucleic Acids Res. 31: 981-7 (2003); Knight and Bass, Science 293: 2269-71
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about 20-24 or about 21-22 or 21-23 nucleotides in

| ength, and the double stranded si RNA is about 15-60,
wWODRseHBd71965- 50, 15-40, 15-30, 15-25 or 19-25 prreftara2bd4yno1051

about 20-24 or about 21 25 22 or 21-23 base pairs in

| engt h) . si RNA dupl exes may conprise 3" overhangs of

about 1 to about 4 nucleotides, preferably of about 2
(2001 aad Rebedsanu laé of.iRieks Cherd. 2543 621 O3 Preferably)idsRNAhere at least

o B AT RS0 b R TGS o v

longad4t1008L 1508] 2000f SHED Autedtideih % RSh, Wr 1dhglal TR d’sRN)AP B encode for
si RNA can al so be gener ated by cl eavage of | onger

ane@@ﬁmwn%§m§CHPU§RNmﬂgﬂéﬁn%ﬁmwhantabout 25 nucl eot i des

he E c
10008 s Bh ey deke¥F 0 GBlusCRg Bybadizdp daf Rjgnce sequence
undeﬁ(strmgentsdoﬁﬂl%ohs e to & s@uencéxhgt 1Rk adbecifi bRty over a
9942-7 (2002): Calegari et al., PNAS USA 99: 14236
specqfgrogion Bf A sefencasequenssbi on TechNotes 10(1): 4-6

0065 0oyl Sy B 5 BBty s G«
prob2GaH/MyBALA6 tmrwaffg@ﬂ O4LARHOS 1ypi29Qa b ;compitxRatxeurt sOfucleic

. eiﬁal., J, Biol. Che 243: 82 .(1968)). Preferablg
acidy kiR ng Phefiseenses. Jynpe cawtitiofssre st ioporsenbans will be
. . o
o330 4 gt o Lo tch S RPN e
tempegatyieh., Agrextepsige guidﬁh@tMElRMdmmmmmd anids iafoundtin Mgssen,

reo G RO B PR IS B S0,

“Ovéeylthi 6f ZRRIPI& oF HyBfi @ eMGLandaly am%@% y SiRRleiSidid BIERY (1993).
conditions, or to a sequence that has a specifie

Genmﬂ;z,emingedﬁmndtty)n@uer seRcted pebé hbhad 5¥1@QCQBW@1f than the thermal

ref erence sfeﬂﬂence [0067] The phrase "stringent
meltﬁgarm"a.@aﬂ Srihe SRR SSANOTCE at hined 1enin drengdnBHy e m is the

a . pro di 0 ifts 0

temes R UEsbris e e Goft e foReation s bich 0% of
the pkfbed Cofhplenttistary @ fhe t&g&q{gbﬁﬁﬁé @‘(F‘fh%%arg&t é’ehﬁk&%@ bt equilibrium (as the

condi tions are sequence-dependent an
targelisequeneasiarg pregant freexsass, el Frauthde ahtheprohes mgae@cogplqd @hepslibrium).

hybri di ze speC| ically at hjgher tenperatures.
Stﬂr’éﬁ%tefﬁgﬁwn@maué @e@ﬁ%evﬁﬁb\fqﬂarhﬂé%ﬁn@f desiebikizipe agqnésssuch as

form'aﬁn(‘ieol'frlﬁi sél@ct-R}eJ o?%ﬁ&nﬁ% ﬁglmgia%ldﬁ Sa é\n&tﬁﬁ, % u%amssa'i ﬁéotgtg/g times

Mol ecul ar Bi ol ogy ati on el c
backgfonadypreferably po times bhcécgrcnmdlhybndldat'zcati on and the

R R T N -,
5x Sge\’\ﬁ{dff %g)e% hr?cu{)!ﬁ?n%n'qléng(g? r:]gyégsgh,& tsﬁ% @ cd%fbﬁtltﬁﬁt_ig%?ﬁg, with

washT?nrb 2>§SS@ eath()_‘%f‘%%rrﬁ Wezogu %?gjc efk vﬁ%ﬁ@%‘ ﬁo?&ﬁt%gt @ typical

pH, nucl ei ¢ concentration
for 1gw etnmgemryrqnﬂuﬂiﬁmﬁm, yplthoughteantdingatmperbturadiragy vy blteveen about

t nce at e iI'br'u as.the et . )
32 CyB OB BETTEE o Bt epihoFeb Bigh Sainsriy BE5Bwliicaion,
tempRfAREDf ﬁE(ﬁJt@QQqP{}%QaﬁtaltH&}ghlﬁlg{ étH cnc?Qm%arhh Y& eratyres can

conditions may al’So be achi eved he add tion o
rangel omadhiont Xty 2hgehdXC,slgpéndang on the primer length and specificity. Typical

cycle conditions for both high and low stringency amplifications include a denaturation phase

of 90C - 95C for 30 sec - 2 min., an annealing phase lasting 30 sec. - 2 min., and an extension

phase of about 72C for 1 - 2 min. Protocols and guidelines for low and high stringency
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formam de. For selective or specific hybridization, a

positive signal is at least two tines background,
wopnef@reiel y 10 ti mes background hybri di zat i on PCra0€8¢4/001051

Exenpl ary stringent hybridization conditions can be as

foll owi ng: 50% formam de, 5x SSC, and 1% SDS,

i ncubating at 42C, or, 5x SSC 1% SDS, incubating at

2% 65C, .
Bt SFOnt e Pt o B8 B Qe PO PR o0 4 G o
Mewws ahd UpgRREYnaMatéhicdre®NincaNthpugh anneal i ng
nperatures may vary between about 32 C and 48C

loﬂéebe Aickeic amdsghataer nqt abidize Irach phT Yader sigmgent coahitions are still
sub%fg?xkﬁly @%‘,&“&E‘f t{i‘e ?élgﬁ%ﬁ@aﬁhgg%eﬁgg& §¢ glgﬂs%an‘ﬁ)mﬂ/ fithtical. This
ocduamg@r efxﬁmmeablhaﬂi a 00y 6fn mirddit aG8 G crespeudng g1eona)¢1imam codon

rinmer length and specificit Typi cal 30 cy
de&eaﬁrapx P@’ﬁgg?"ol?y @Gtgﬁg?ﬂcg%?dﬁna‘y?“&bvcésteﬁ’l th@ gwégﬂc eids typically hybridize

un(geg@ddfefa?%% Et‘i’lﬂgeﬂt rl‘l%’t)H @%a@o@&ﬂﬁﬁféﬁ?t EQmRRARSEno (Qfatag Gtrin gent

for sec - mn., an anneal i ng phase | asti

hylsratization 2onditions”ancludma kytirelisition in g)haﬁfe <Iff40%bfmma171i&te 1 M NaCl,
for 1 - 2 min. Protocols and guidelines for | ow and

19513% as3 19Ch gahe yasls indX 88051t 467096 sitivehybodizatirgs at least twice

bac olél:nzil él M o acrt|¥|r I(S)vgi;}{ feall koégéﬁqz% tﬁatgw‘epﬁﬁgle ﬂgﬁrﬁhzanon and
waﬁp&iddﬁﬁinls emsbe AGladdd pro'ei@&%ndﬂtlﬁﬁs ofNindilhr stiifgm8y. Additional
Nucl ei ¢ acids that do not hybridize to each other
guidplénes fon deterpening bybridizationpagmeters pra prowded ingiimegpysreference, e.g.,
t encode are
and & 19%%2?4“3 %ls hhgont P%gpwlwgdy%ﬁ%g glu ?tg&? for exanple,
[0(Wh]3n The (mrm)s “slﬁbs&innahj/ aleaticat’ of ‘Issbgtargamt eldntityi’ng thhepntext of two or

maxi don_. degeneracy permtted the genetic
mOBRETOT ROGu AL G908 Or AT RELIETSS CASTACIYPRRT ¢ the same or have

Méﬂ&@emtéﬁ@ de Bu&@&ﬁfe@ﬂﬁk ¥rethé éa‘ﬁgae?te Bilehdt db&@t6094) preferably
condi tions. "Exenpl ary "noder at el ri ngent

65%yfb®%d72’é1 profw:rabém 80%i 33Ps; 90%mrl9ééfo uleht}'tlvrqvm fza?tmtﬁedﬂﬁglan) when

buf f 40%.f or manm de and
compiigd ind i Kach fmyscorsfibitepyend bR Phr inee 4
designatRIaghioh Wb Gk adiRedasik@bistthe fdNOREnDEeqEkbeBMpatisdnl digorithms or
wll readily recognize that alternative hybridization
by araualglighmedriad visyakingpastipe This |dpf2@aov,dvlpﬂndb¢ a@ltext indicates, also
t
SAUbBAS BBl 50, ALAAOAL gl i
exists®vpr Dieigibadhitis muems absut SLTENEN2E 25230 35, 4GAd, mmns;emtloo
Pr ot ocol s i n Mol ecul ar Biology, ed. Ausubel, et al.
nulepidsp inflgaether ns "substantially identical " or
75V Py [ pE t
APl Sty S S encis saquence. o
whichitse Geprroes drhiedmpared.t Wihes asieg o sequvee ccanmmom ﬁlgedthm test and
foercenta e of nucl eotjdes that are t he sa me.. d. if
rofPighes SCARUIES BRI SHIPUL ORI CHau it ET e dfignated
ne&@s{&y,%ﬁa/‘?s Vﬁ.@x{@e Aborhnd ﬁrggﬂﬁ&l PararAMers afe 8R8Flafede Default program
region) conpared and ‘al i gned for naxi num
panameteesmrhsbemc@ owbcmanm@mets@wawbn designatgd. The sequence

cor%g?rlllsg a gga %é baﬁg&%ﬁ«%’l é%gerg s%%lgpf%lﬁg&g}es I'fxor the test sequences

relative to the reference sequence, based on the program parameters.

[0072] A “comparison window”, as used herein, includes reference to a segment of any one
of the number of contiguous positions selected from the group consisting of from 20 to 600,

usually about 50 to about 200, more usually about 100 to about 150 in which a sequence may
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20 by manual alignnent and visual inspection. This
definition, when the context indicates, also refers
woaxned/agoss|y to the conpl enent of a sequence. PCT/CA2004/001051
Preferably, the substantial identity exists over a
region that is at |east about 5, 10, 15, 20, 25, 30,
35, 40, 45, 50, 75, or 100 nucleotides in |ength.
be cpPate]l td-orefereneeesequence op theissma ,numjopr cfalohtigons pesitjoeafer the

two §%ﬁl§g%§ ége éﬁ]&?{.}@%&pg{g Wﬁ aézﬁ ngvgflqg%gh%ggst for comparison are

wel IO ih SR ard! @gﬁmalmﬂmﬁtoﬁ@&lueneg RF BAAFarEBH BNB6E8onducted,
are entered in a conmputer, subsequence coordi nates

e.g. ém'éhd hmaldrmmédgy algonthmefs%amly& Watermen ukshvcdpr] Horh. LHs2 (1981),

by R AP & TS SESLARELTTs iRt AR ERE g 1970),

by tﬁtﬁsed@ﬁlmﬁﬁhﬂdnty'ﬁh@thw GlﬂBéh@:ﬁ)n & QiRAid, Fobc. AagOr Adadnsdines4
cal cul ates the percent sequence identities for the

85:20444 {1988 hyirewurnizedimplpmentaiionsipd these é‘rg@ﬁ@@%éiﬁferﬁféSTFIT
FASIRS gﬁd R ASTA i%rtg@ WAL ﬁEsZSof{\Qegg heifdoe ‘i?éﬂ%ﬂ&é E8Mputer
Wi ridow i nc

, as‘used herern, es referen
Gro®g g Stieate BnyMadRon, 0N ) beb)nmablml ahgnmeantahduiusl inspection (see,
positions selected fromth roup conS|st|n of from
e Sgrrest 6oerocols, Mpfeyuiéb Binlomhusbg) Goe!- %69, 1 1995 papplement).

u i
0055 4RO I S8 Rt gt
identief axleageense siueltaciey ot thchBLASTand BHAST 2.0 atbgmtthlgs;ozvlﬁch are

descgiff))s. ﬁ{g@ﬂs%[ %2:355)@? AGPRE ﬂé‘?ﬂf@e@g%@gﬁ@ sXhul et al., J. Mol,

BiolCOTRRTI-FQIY(1806), redpédtivKROWLAST hREBRAST XWhicBEd, with the
al i gnment of sequences for conparison can be

paragstegsidesetibed keerejn, tobiyrtemelel pseeent segrencedgentityyfor ithetmmclsic acids and

protge SRt RGO Pk o AREls e D STy ich Rbnabte

throWié e INatidnal \unter Bdncﬂhoteéﬁn(ﬂééy S Ation (yp: A RewsEedi.alin.nih.gov/).
for simlarity_ nethod of Pearson & Lipman, Proc

Thlﬂ\&lgoﬂthmA@‘&ﬂVeS§€Ft ideptikyingdughysearing 9%8‘)3“%3?1@ SR lé%ralf.wng
e SRR 5 b0 5802 O 0E BPBIE e o

valuBd dlcepeld (CorecT Iw(hSn alognedtveth a Goal thé ydnSehgthde aldatapase

seqql\éﬁg% Z’ﬁtnsl' rswn)(eg é%as t?% nrra ah@zﬂ {«Vg{ﬁ]{mcm o d]ac}/llg ?,xﬁlschul et al., supra).
Thewhﬁfél‘hél%h@rﬁﬁda[%/oﬂ% 'd@tec{s s8ddsdbr rmt?a@%g sda?&rs to find Jon hger HSPs

suppl ene A preferred exanple of algorit
containatg thems Jihe atviré hitparedsteaded miboth fbmod;lem along ganhcsequence for as
BLAST a

rr it R YRR R o o6 e CumPBuae 19 4 P ippiaed

tforhuol 665, Reardi@38(340R aR78) a pRElof matchi
usm%,l toSC‘tfllcij(lﬁﬁlle&t‘é Se(iﬁ@n §)ar él ol (r215 403- 410a§»ilu./9801)n,a ening

resid@s,méwey%oyandéﬂmahh < R Tiamalchine Tessduss: ey &b For amino
ac1d sg Wk ngg(ée?eﬁulgdrﬁastg sgﬂ I?c? cr:a% r]atett}?e %]idﬁ&rgeg%ox%e rE?(?(Qltsmn of the

uencé | e nuc el c acl

wor@fnti heeachdRedtion aire ﬁiﬂfetiwafeﬁ. fhecumaratios mlgtgn@ké&’fe falls off by the
analyses is publicly available through the Nati onal
quantity, Xelromdis nEpxynBRAsBicKed, valpg: dhg ey ative score goes to zero or below,

due tdhE ReldnitiidACH onl lo%k@n&gﬁ(lé -scoring residue alignments; or the end of
either sequence is reached. The BLAST algorithm parameters W, T, and X determine the

sensitivity and speed of the alignment. The BLASTN program (for nucleotide sequences)
uses as defaults a wordlength (W) of 11, an expectation (E) or 10, M=5, N=-4 and a
17
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This algorithminvolves first identifying high scoring
sequence pairs (HSPs) by identifying short words of

wol2e05gom9%V i n t he query sequence, which either POmIGA20@001051
satisfy sone positive 20 valued threshold score T when
aligned with a word of the sane length in a database
sequence Tis referred to as the nei ghborhood word
score ( I

COIIIIP]aII}SIO hgt?lllg rgdrshéblgg gl\%l\g’#) CE(} §e§|uence§ ggé g}e“e prq'ggram uses as

defliiltd 4 abiddéhgdieaf 3;has ekpgectatiod (E))dilfglﬁﬁ ahiSie BICOSWM6Risogring matrix
them The word hits are extended in both _ directions

(seaH@ﬁ@méfa% Healie Reec. P\ofl. 4ad. Pgir Usd $9009 o 41118%0) alignments (B) of
an He core

SOQ&E cal ¢ g@?gggig §§?H4IQ?%$ n5%F€§¥?g%ﬁ§Eg§¥§ces Sthe

[0074] afihe BIAM élrgemﬂllndalsm: peréorfrera sa?atpacal aofilysmbthiersgnilarity between

SRR 6, ¢ B RaREt Aol 0 Loy d S q0i5873-5787

19@9?}“ B HeSReastredt @frhl%t?'ﬁﬁd’vidéd'b?r tHS B@AtS‘T 4 é&rﬁHﬂnﬂE ﬁletsﬂﬁﬂlest sum
currul ati ve score. Extension hits in each

probiabidityt (PEN))awbichgire édessnandicatinn quh@p@bahﬂbtydm whichatmatch between

f al f i - T
oSG S o PR L o ST i i

is ddabia¥ted 3fnitht €0 b PefbRBcAdequenek 2 the Bmafles® B@n %fo‘tﬁﬁﬂﬂ?y in a comparison
negati ve-scori nghreS| due alignnents; or the end of

of tiett¢ns nueleiq aeidde thesrefesench agclemiasidds AST thangeit (h2nmore preferably

r nsitivity and
lesggleegE 5"?‘ %ﬂé\é‘é }ng gﬁ% ’féra%%%%@%m P oos)ﬁam (for
[0078F | Ebiciptieass emlhﬂﬂtﬁa@éxpr&d;ﬁeﬁ oda tatgétaehe Srefersvar thk ebiditynof a sSiRNA
é@ of 11, an expectation ( or 10, Meh, N=-4 %GS a
of the iysntion by @glﬁi@@enp@#@@g)@& piRIes gong o%s’qu%ﬁt extent of gene
s11<Q19:h’%f gz%rnﬁ ugég(zr agésza(% 82@5%9%%9%# \(l)\gfr?l d ggg g? Eellos fll@ %u]%?;?ressmg a
pargixplac tatsiroct af&yomparddto canttot faenpBisOBtMife xpressiongpf thet gongtruct.

see He & Heni koff, P o
Co e gerpiks ?%@%@;foaﬁ'@ﬁ'ugﬁm‘isgfogﬁamafw% Efaevae ghibo%.
InHitkitioRbf é&)rem’of N:ta]%et g iPachRVB@HheR thedtst RakuB relatlve to the control
strands. LAST alg;rlthn1also perforns a

is aboat 9@%%6, maferaialnaﬁQPé; worsfprefeeabdy A5-D¥r. i Slytab@tamee/ﬁ indlugs; e.g.,

o BEANERES o Rr sBE e e g g bl e

sud d¥1do@blotsy nrtieith BRAk, By situieybBldAdtion| FIISAL fiffnusopré@pitation, enzyme
smal [ est sum probablllt whi ch provi des an

(P(
funcrign.cast Brespheraiwpip @@%ﬁ%ﬂlqut%owféhﬂlanﬁ%ﬁ ¥h bet ween
n I ?”
(048D oo icEl bl PUre ™ BB b R RENARE UL ERS hd fllymers
thesédfih ahgle%xaddubi@rtﬂmded fequ diheaernf eidompasses hedtic acids contammg
probability in a conpariso of the test nucleic. aci
knpn phelegtideanalogs or el dieg bagkbans tesidbes o lﬁaﬁg%bvmch@rasymheuc
Yaonl
P S ok B85y 30 0 v s
reférend inidéingeidxpdegsiloarcaictabolizedyita gemet singlas te thegefetrmce
biljty_of Si of. the jnvention.to n|t
noepidss) R§eraRes R AGupby BRbOCE D el o Bihahges.
ph@fﬂﬂ@ranﬁ@at&l hRAs BH@)spﬁ@ﬁﬁ%seéhl% &RAhoSihohkes, 2L OaNERN

I nter est or cells in CU| ture expressing a
ribonucleotides, peptide-nucleic acids (PNAs).

[0077] By "silencing" or "downregulation" of a gene or nucleic acid is intended to mean a
detectable decrease of translation of a target nucleic acid sequence, i.e., the sequence targeted
by the RNAI, or a decrease in the amount or activity of the target sequence or protein, in
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particul ar construct are conpared to control sanples

| acki ng expression of the construct. Control sanples
woO(doezdo7g construct expression) are assi gned @0ratA00v®1051

val ue of 100% I nhibition of expression of a target

gene i s achieved when the test value relative to the

control is about 90% preferably 50% nore preferably
25- O% c
cong}anf) Sﬂén e%?f tﬁﬁﬁ?&g‘te# i Ellg qge‘.en e gﬂhe %ﬁg Séﬁ%ﬁﬂk{ St'Sther nucleic

acid é’sqaaadaf Asdidtedtable dédr€asakcin bcsa}s:danaalsasckbbuttﬂ%tos 10906t dxefreat as
in situ hybridization, ELIS

aboph%ﬁo%} e6F pyQ7at Mae tupigallea d?%éﬂ? grereass isghaut 3Q%, 30%, 40%,
0 t assays known to those of skill in the art.

50?’5@%]&9 ﬁcl eic acid" refers to deoxyribonucl eoti des

[0078] r Abtinuspendtilheffeatide rodbynteosan tdifectod amours? ofyd &RN is an
doubl (}a stranded for asses _nucl ei

Th erm enc
ameopnt gfticisAt IRsPdHge t nﬁ%ﬂs fofirct S0t ATHECA AN %‘5§XB‘FSS]°I‘ of a target
seqafL il ESmpAtKR %‘ﬁle e ah& Yk BreSdion 1&1@1&9:%&@% 'tl?ehaﬁéﬁ‘ce of the siRNA.
synthetic, naturally occurring, and non-naturally
[Oowc UAB msrgi hentincthe bheane agueoius aplubyonidietegs foraogpamndsiwnaemprising in
h 1 .ref ence nucl eic acid, and which are netabolized
WhQlf ‘gl?rﬁ e”?’agli mlar to the reference nucleotides.
[00§(¥]a MRk @SedHer&it Cihe 2l %Gganid'ﬂ@ﬂla delutivh "t le s tol d ¢OnbFtsitidR,.comprising
phosphor ot hi oat es, Oﬁ)hos horam dat es, nethyl
in vtnde 9 EhpATb &N OEgANkCY ingswligdhonat es, 2- O net hyl
1 eo I: [ RSN
100807 PRy S P ML ER nefRBE FAS DR Phi B efRat 8 dhich i not
limﬂb&io@lnCad?dkbﬁk dapillaf eid Bat ihclud@asiteabrodélyalidtabited throughout an
decrease of translatign of a {ear get nu | ei (i aci d
organigfiie e &me egbodimeatss@gfabricaciory (G ¥g P wat esepaiated frgm a
dlsé)asgl ﬁgt{] %Seché %Féo (!t;}:dl tﬁfﬁ%}" Eﬁel e V%Q%%%%I}l%%% éﬁéﬁfe diteo8&h infection).
[OOB’I}T/ CS%Zﬁhﬁéb’tzﬁﬂd'Oﬁ Ielammmoamlcbunamd)hpid@al’tmlﬁl mednatthdt she particle is

ot GG P e U2 & SORMIR e B BblPEaeud

sigGi@Barl?y &?ra%lgﬁleh [ﬁ*?AaBQMblé'c{@sﬁ’j;s 1$9u/ele Fbr @é &alstaddard serum
about "80% 90% or 100% More 1typical 1y, et'ect abl e
assabemr%@élésc gssapouch B0byseI|seribed ig themnpm%ﬁl%‘r 70% 5

[00&@]? f e St%lcgﬁ%ﬁfﬁ ta%?lsaelgl%fe%fﬁkg trsI t\glede?\r/m unhatt lead§ ?o a blgﬁl

bio8RtriduB e 6£a bEpsled witdn ah B%%hlsnﬁ Shme @cliitquies @ @dinmidtition can
expr ession of a tar get sequence in conparison to the

leahtsr thasyssipicalslivesy of sgeain aempeunds huh nettherps Sxgemigrdeliygy means

thaé % %lb%&:ﬁa?@% }@?z%pléﬁgg ggm%ﬁgi!s (Iﬁ'taI %oﬁﬁ)gglﬁﬁ EQI eSx?géEQQU $nost parts of the

bodyhalosobtain brandasdistrivaticar genﬂ:ﬁll&@&ﬁﬁh]es Aﬁbldﬂﬁldrfeﬂnﬂe guah, that the
theterm"or a C [

' COW@ a3 l’tht(yfl»pi Ig{aigllp I@F cl?%le%g]g ;s %f%resrﬁ ;S)it,stgl%trgaanélghver lung, etc.) or

by &?Qﬁﬂbgspéalf'% QBi b }’ﬂgggeﬁré feQbfgng h gggz;sk sitPuitatko ﬁl'etsﬁe of

used herein, to a phy3ically separated site,
admﬂnlsu’atlors $1ystem1lc |d|ai1vfeyi of nudeic adifdipahpartiages ¢tarbe Hyeahy means
knokixl/ﬁ int g !arltJ 9ne ?udS ng, or ek))(rar%% e, Yntglvglgoruis,bs% g&argerg)ﬁlg uxg{r]aperltoneal Ina
preferred embodiment, systemic delivery of nucleic acid-lipid particles is by intravenous
delivery.
[0084] “Local delivery” as used herein refers to delivery of a compound directly to a target

site within an organism. For example, a compound can be locally delivered by direct
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organism |In sonme enbodi nents, distal site refers to a
site physically separated froma 15 di sease site
wOo(20300719%he site of a tunor, the site of infl @0matA2004/001051
or the site of an infection). [0082] "Serum stable"
inrelation to nucleic acid-lipid particles nmeans that
the particle is not significantly degraded after
inje@ORAGRHE2iQsAsiRVLIROL tubtlog dfRr ASgAYit lh as@uitd of inflammation
significantly degrade free DNA. Suitable assays
or a tang¢t geigan steh asasbag»are@hemsmﬁaw kidaey, apd thedldhey” or a
DNAse assay such as those descri bed |n t he Exanpl es
beI 083l 1 del i very," as used herein,
%leﬁg %g ‘?\%‘]é‘r‘y'a‘ﬁi’? n}icg%sds to a broad
blodlstrlbutlon of a conpound within an organism Sone
[0085¢ C MPhiegtubde wiclad atidilipid mrtlcilas A LPRaldsarived hereyytypisaily:

comcglge;!gflt %gﬁq%ela épﬁié}g{? | Sﬁﬁﬁ&g%@ﬁé o %]éy%sequgr}c&eg? cg?%/a siRNA
seq\}eggét) g'#fohfo lllﬁMncﬁforﬁ’c FRORAY AGilkPerMBASAE ddnponsiht such as,

t he To obtain broad biodistribution
e.g. qemmatesi lrpedqmat nai;lbats bggr@gathnfcétﬂn%Né@Bh ThabNadds pbthe present
[

additien; Srﬁﬁféuf é&ds‘»‘éﬂch ﬁld?&i inghe SHNMP@ of ﬂﬁqhes&gt 1avd1tfbﬁai$<ere51stant in
site distal to t%e site of admnistration. Systemc

aquebals isolarign tsf dagtasatipe witbiahuelepsed particul es can be by
any means known in the art including, for exanple,
i ntyave . aneous, intraperitoneal, In a
pr e erreqa%dr%égﬁnﬁrgnt system c delivery of nucleic
acid-lipid particles is by intravenous 30 delivery.

[00§6) 08Vidridus Gorablel edtionar ipidemay be dsaddn ehenSNéLBs descpbed herein, either

aloq%ec{r@/gg%wggq%aﬁqgﬁﬁg nd dl 4 gﬁ%l%norg‘c 1r¢rlpsg S %rarhetug'al lipid species.
[00!&%_%&)’0@&'1}518?%@“%)’6 GHefi G theDrélehiZ@0&td €28 e any of a number of
PCT/ CA2004/°001051 injection into a djsease site suc

h
lipidispeaies whivh earryct s positiygyehargs at @hysielegigal pH.dfpt exagple: DODAC,

b8l SR PP, T PABbCR, HSCRIS R, dlfhipcins v

A nﬁ%ﬁgleclbﬁhéég ligidsi 2l ltﬂelEiad fgﬁﬁt%? w[hgfh&ﬁé al'gh ascfulilltiee presdnginyention,
aci i pi articles esGr |

have pesrcdshbed 1o bhbrRasent Aos o7 @%é%“égg? SICHE, aa.1ss,

5,756 29191 ’%5 9@2% d?s%?dsﬁfég of @%Qﬁ'vﬂﬂc}?m% 'n%&ﬁl)o_rated herein by

seéguence acationic lipid, noncati on |p|d nd a
refehad;ﬂcayer st abi l'i zi ng corrponent such as,
conjugated |ip i nhi hi t

100BRAL P crmeicafuid gl cREPRF ST gb?\ﬁ??h ﬂ%é‘?/e of the total lipid
prei@ﬁﬁﬂt @ﬁﬁq‘?é ﬁ?&fefa%)f?ﬁfr&h%ﬁoé’t@%‘% Aot @5%&)‘1’%@6&1 lipid present in

y ‘nont o dition, nucleic acids .
saiceparagls Unategin |pnefexm@d Shiadiwents, thp eatpmecslemd cpppeprs e about 5% to
are.r e i.stan

ueo tl

sbog {1903 HscreLie rroaeRiang el et BliEftgiboylens. te
cat1§H110tlﬁ‘)lPd @orﬁ;ﬂﬁe@ Rofn zlbloﬁt AP/, KRN IUE S0REST thetotdd dipfdyAksest in said

describ erein, either
particle. Depending on the intended use of the nucleic acid-lipid particles, the proportions of
the components are varied and the delivery efficiency of a particular formulation can be
measured using an endosomal release parameter (ERP) assay. For example, for systemic
delivery, the cationic lipid may comprise from about 5% to about 15% of the total lipid
present in said particle and for local or regional delivery, the cationic lipid comprises from

about 40% to about 50% of the total lipid present in said particle.
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al one or in conbination with one or nore other
cationic lipid species or neutral |ipid species.
wo[ 008a719%6at i oni ¢ |ipids which are useful in tPETECADSM01051
i nvention can be any of a nunber of 15 lipid species
which carry a net positive charge at physiol ogical pH
for exanple DODAC, DOTMA, DDAB, DOTAP, DOSPA, DOGS
ﬁh ﬁ'n ) lcE_:Iﬁ“ésconblnatlons thereof. A nunber
of Yhese i %‘35 and tel ated anal ogs, which are al so
useful in the present invention, have been described
[0089] UTke nbrahatioric NpRL compda8nt@Ithe SNA6Rs BdBrib&d RefBin&3B be any of a
5,283,185, 5,753,613 and 5, 785, 992 t he g sclos res of
varigheof neptralincharged ZESIRis Oft AP IG @fiﬁc 4 pro ucmg a stable

corﬁcgﬁ&? r’lﬂgkfé/gdr? En%@é&%% E?ﬁ&@?z%]gﬁg%}g b}{e g%r%lg%{'ﬂétﬁ@u e posmvely or

neglaﬁmlyi chapgﬁis divtamphessnf rxdnpmmhlodimds ymehil ar ﬁnblpyesbntonvabmuhnclude:

5% ut.45%.0 l'ipid pr .
phgBh i By maiials S ab s igup Bl rasgregolayind Hsdtecithin,
1ys<5?;ﬁabb&ﬁheyluhah&iaxﬁﬁfgpﬁho%sﬁatfd&g%a@%bsp'ﬁaﬁayqlno@mugph%@&nyehn

tot al d present “in said particle. In
Cepbalef, earldeﬂlpen’@bohnhemms acidhesrgtgosidesi @nctcflnhpﬁpmtec 0 npr | s es

disiely SR PHpidyIecine TRSHE, Srole S ntob e RhalAd QB £ o™
d1p§1hﬁt05}%b§iih@t1@ﬂbldylinleWD@PQW(%]@J))QE osphmldgrg@mfdll(mcgf

t he conmponents are varied e delivery efficienc

palgitogoleyplphesphatidyl gy perpbPQHO)e dipalyaitoyinhesphadid yigbicatpl ARPPG),

dloggglo@%%atldgieﬁ%ﬁﬁl Ver%ﬁ?]ﬁ@ EQFF gox ?éc%}/phogﬁ{atlﬁgsl%ﬁakr% (POPC),

palmﬁt}}dbleﬁgl fphosphatidydétha¥él drninal(POPE L aid dlf)lebj?leplioeplaitldb/]el:hadolamme
pres in said particle and for |local ar i anal .
4- (lamleaa}@om%th)él) cxelpbrrapel rsrpxysigy %Peé mql)o?NO% eRic ﬁe%s or
I
stex{)grsﬂ?lg légeg‘ies% rf?i%}?b ‘%%%éfé 6A§%$_ﬁ H&l%%ggl}ogg%réﬁé E{)éltalmng lipids are,
e.g. Nstamatalrmm clodeqyl asing, Gﬁsﬁ]ecﬂammm acayli mhiitate; giybrolricinoleate,

e RS S e AR sy

| sulﬁfé' QiklyLaryl mw&s@e ﬁ@famlsxﬁsteg m@x&umnﬂe_&td@mﬁecga{m&ﬁyq

hey are preferab é%neutral al t hough t'hey can
ammpn@nnlapw@q andghe |dl!40VbJ|h95Rhﬁt16y1 uei vel y charged.

dlaﬁ@gﬁ{) %ﬁyl gal?lﬂ g}lﬁeo%l rognb ﬁa %org\éqlllm &%h&ﬂ‘f eaglﬁgﬁrg&tosides.

Othetl ﬁbld@SuthQﬂyd@pﬁosthm@@é]@hhd yﬁ&tyb@i}@bﬂl‘ﬂnﬂ?l,ethanolamine may be
| ysol ecithin, ysophosphat i dyl et hanol am ne,

preﬁﬂqléswﬁgqa,tlgwcg@p@rg@o 1Bﬁ§g®p@y¢ ylene glyceldhased polymers such as PEG
ZOO%ng@W %hﬂ g g@ﬁ&a‘ %@@t y{()%!{%sa%ﬁat Ef}‘ospﬂ@l%@?&t foPefamides

acti cere

(refdirsd &ﬁ;[sd&ﬂ(ﬁ)-lﬁes)phmdesdlyﬂ)eﬂhnlU ReP{EBMG). 5,820,873, incorporated herein by
d| ol eoyl phosphati dyl choline (DOPC), 10

refene8) i t oyl phosphat i dyl chol i ne ( DPPC),

|
[0060]0 mﬁ?%ﬂ;@gﬁgsgﬁgﬁgﬁééggéa%oﬁg?tglmld% agce}géscylphosphatldylcholme

(e. g:l,l daabaroylpwqphatgb’fhdtoihdy,l cg¢1y@)dphﬂspbm@ﬁphne

dip '5}%??%? gaﬁhlb ! dy] gtdtl ?@%E&E@lme)
diacylphosphatidylethanolamine (e.g., d101eoylphosphandylethanolamme and
palmitoyloleoylphosphatidylethanolamine), ceramide or sphingomyelin. The acyl groups in
these lipids are preferably acyl groups derived from fatty acids having C,o-Cy4 carbon chains.

More preferably the acyl groups are lauroyl, myristoyl, palmitoyl, stearoyl or oleoyl. In
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pal m t oyl ol eoyl - phosphati dyl et hanol am ne (POPE) and
di ol eoyl - phosphat i dyl et hanol am ne

wo2o¢Ivonmeei m donet hyl ) - cycl ohexane- 1- car boxy| ®C&/CA2004/001051
(DOPE-mmal ). Noncationic lipids or 15 sterols such as
chol esterol may be present. Additional nonphosphorous
containing lipids are, e.g., stearylam ne,

a eade Iamne acet vl l.m,t at e,
parfip oLy BRI TP m&swm%ﬁé#g@ﬁéfrlgltl@eo%mswow of
choTRéfdrSIt fb&w- (ﬁ@[@@ﬁf)%sbﬁatﬁﬁ‘léthdrﬁla%ﬂhé’ r@re?g sphlngom ehn (ESM).

tri et hanol am ne-fauryl ‘sulfate, alky fate

[008b) y@hhybmggt[cmn(e}@plﬂ gymgal]a'(godlpalm:sd@@n about A; to about 90% of the total

llplg pge%t 3ﬁ g%s ﬁ)g{‘te L@%Eqﬁeoral?rﬁ]?onkgﬁ tQH% %‘o& 815@60% tlhe Total lipid
pre%n@ﬁ]yéawl%iﬂﬂét TKYPEG G| cBfjuete tﬁﬂéa’.im dd»ﬁlprlses from 1% to about 20%

onyelin, cephalin, and cerebrosid O he
of thf: mt@lg pgpwsq;g in %@Bﬁ@%lﬁhﬁﬁfe&}hlb frem e t@ﬁl@put 15% of the total lipid
i.d I
pre%\%l?] gg{}?cgﬁz%}g&ie Bflhcg éﬁ(gfﬁg S&T@n@ﬁ% g@lﬁgﬁye?{]ﬁ%%t invention may further
co@ryse@hollaasmli Ifqirg/sﬁﬁll; thesholesteml Bﬁﬁiall&ﬁﬁﬁlpn@&‘r&ﬁaﬁomﬂ@% to about
polyethylene glycol conjugated to sph ids or.to
60%&f ﬁ}ﬁtaél;hplérpé?%mﬂe dalfid’a§§?q92@—f@é\9§’ ﬂ?%\ghog rpt unpriss from about
0 t ed herein by 25
20 R o R M RRRE o, the
noncationic |ipids are diacyl phosphati dyl chol i ne
(e.€., dBdawarSsgbifinogtanpendnthol i ne,
dioIeoyIphosphat|dylchollne

[OOQ#fi ?rée %‘11@({%10 mgﬂg{h %N&Igp Fu 5 @(ﬂgpnses a bilayer stabilizing component

(B@)ﬁ@ﬁﬁtﬁ&@ﬂﬂ@hhdﬂ&@bhﬂﬁ@ haniimized ©, golyamlde oligomers, peptides,
di ol eoyl phosphat i dyl et hanol am ne an

protﬁamWQtésgeBQSelwdﬁﬁagﬁw&*é,.Pa%ﬁ é‘PH‘éﬂ%‘PBﬁf HE? cogpled g diglkyloxypropyls
(PES(P grhé@ do‘& eE*&? dﬁ‘ezlkglaﬁag@y Q?‘F 'ibAép%%% chuglegs are

pre grou romfatty a havi ng
phc@ihﬁbtﬂ&lhtlmr)hﬁnn@(‘%) mBEG ME)[ er RiE@fcenjapityd tcheeramiyles, or a mixture

N R I T TN AN L

emQ@tﬁltn'eﬁtu t}ﬁrﬂll)éyeﬂf s?jb@ﬁzrlﬁgjccﬁ%&féhﬁ@ @tPQE;G hBﬂ GPQPRWQUl'l;ﬁd In one
[1prd i nclude one or nore of chol esterol

preiqrfzdsmb@dnhmyhszgph at:ollljygfécd]hnldlthahlmgbltmg@wtlon of the

SN S B TS B 8 05 Fabs TR BBt B popivetes

ATTALBpid cbhjRizsted cBSSRTIE- bl@nmlﬁlm&ljug@{ee (CBL@foQﬁlﬁhtu)‘esfthﬁ%f In
about 20% to about 88% of the total present in
onespeferied embefliment the SEALBAco BB RjkeRa Pﬁsrlaaﬂ cgnjugate or an ATTA-

llplﬁ%n}sg]Uﬁ?tg§OngCEhngJlt§ gbout 20% of the total |ipid

par iCle, preferably from4%to about

[0095})/0 Qfypichiey, tth)et talaybt mldhzmg esidponannisgrédnp@nging fom vt 0.5% to
ucleic acid pid particles of the present inventi

abWﬁ?O%LﬂftﬂPf‘etPtal BBW&‘FP%’@ iarbe patigeofn a P¥efﬁFf‘é%‘°é’fﬁ1?°d“PE‘8 (he bilayer
stalglEQllng%Blg%gyl n? YRUrE&h ffo gBﬁt‘. (55% th %9&]@!99“& ti]IQ %tél‘hpld in the

e tota | pid present in said
parpallet linadtleer p}msferfmd a’nbgdxmbﬂzts,cthe bagyee Btabllxzumnonmseﬁtnmmesent from

20% 450/ of total |ipi resen
abeii ot b 107 08 S50k 370 gt 19 b s b BnBfiER P the total
lipid in the particle. One of ordinary skill in the art will appreciate that the concentration of

the bilayer stabilizing component can be varied depending on the bilayer stabilizing

component employed and the rate at which the liposome is to become fusogenic.
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[ 00921 In one enbodi nent, the SNALP further conprises

a bilayer stabilizing conponent (BSC). Suitable BSCs
woiznedud®s but are not limted to, pol yam de olPCHamens001051

pepti des, proteins, detergents, |ipid-derivatives,

PEG | i pids, such as PEG coupled to dial kyl oxypropyl s

15 (PEG DAA) PEG coupl ed to di acyI gl ycerol (PEG DAG,

1idyl et han
100 B ERepnRy e R e EPRBPaR A0 Bber sebiticing
cohpiteBObné §aﬁ‘ﬁconh’oﬁhe Pak atvhidR thbifSer §3R31izinBicéMpbifent exchanges out
i ncorporated herein by reference). In one enbodinent,

of th élpmqnwmd int tapl, KheApteqt sdughohe Hiposomedeppimes fuyspgenic For instance,

w0 TR o e AL S ELORLTEL 060 B%gco

ceré’rﬁldSNAhjﬁgate Stidedlab ﬁqeflﬁmymtﬁkﬂzlhg portiporient |thtdete eb twthiclr the
not limted to PEG i pid co?ugates ATTA-1ip
lipesojegaerass fusegenisrfion 68@9% o) §xgmiples B Jvar@/a%ge%le eer%raﬂon of the
f
i TS ERE Ty i O OEESI SR Sy Ao o
by wéaryikg the ghain kapjhugdtdegtee g€ sdrantion dhtha aGRlchain(Fegss on the

c e b|| er stabili one i.s
phosbaERledanlsine o Bk et b ablidh SOFF SHatesibangne for
exdniifte, [, ¥mpdrituft, an?csﬁf&lﬁlhn efcN@niRNdskd {oevaril Bndlor control the rate at

referred embodi nent | ayer stabillzing

Wh@bmhmmeé)emm@eﬁﬁsogem@n{)&m metm)ds aghich candgtusedty eontrol the rate
tal d in th t t h
st e biogs FperBE il eftms Sprtshb o BhE 5k tn the ar

upddf R&dAE tHi§ eRtloakeut 1% to about 20% or about 3%to

about 15% or about 4% to about 10% of the total |Ilipid

in the particle. One of ordinary skill in the art wll

appr eci ale t hRiacylgdyeesolcralysthylepeglyeol sonjugatesi | ayer

stabilizing conponent can be varied depending on the
O e A I R e & eyl
polgebgle0ept 1 @b cﬁ@ﬁgMQOME}/&G}aHﬂG cpj0gaty oBy PEGRDAST ¢qnmgate Ina

pref o G D DR EC b Pl SeflephiEy o REFRBEG conjugate,
dlrrYy?‘lst?}}PgltyE@opﬂd AVEEG %I)rﬂbga{té @IDNE?)CQ Hﬁﬁﬂﬁmylgyé‘é?@lr(h@ﬁ@ -FB{ conjugate

|posome and turn, rate at whic

or 4 dlpt@gtyrlﬁym@d@eé REG w@hg?e (D&ﬁ) i Thoseatill lrw\ﬁler@rtamll readily
apﬂé?c%te é)l'&Y g{éﬁ gllaé}%lgiallcgrop B %%;?%ci H &g@@%&? %@fc:é)%ﬁga{'ég %‘f fhe present

invastidr ESudiabRYBAGSEED conjagdies fop toinahd pretehﬁ nfv@hﬁ!oxﬁfand methods of
which the |iposone becaones fusqgenic can be v

makg 2ed 4HPR denbare disslpseg 1n kS c/%am&@ﬁtl%l\lp de/ 136 710ﬁ @ubhshed as
U@PV@%@P?)/%E)%Z@ Zﬂ(ﬂ%’?ﬁ%ﬁm lical nmrFAr@]/édﬁ%%e ch of which is
nol ecul ar wel of the pol eth eneglycol, or %y
incegpoydtehdrbia mlitalemﬂetydgtﬂefmmbedegr ee of saturation of
the acyl chain gr oups on the phosphati dyl et hanol am ne
or the c ramﬁ ]3 addlt on,, ot her vari abl es
g oDTAllYRX SRR

i ncl udin C(legq Ehperature, ionic
strength, etc. can be used to vary and/or control the

[0098} € IRtnothéH éetbddiferlt] tRE SRARr BEBIIFRS doHfpedeticEmpikdyar
met hods which can be used to control the rate
dialkyloxypropyl conjugate, i.e., a PEG-DAA conjugate. In one preferred embodiment, the

PEG-DAA conjugate has the following formula:
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at which the |liposone becones fusogenic will becone

apparent to those of skill in the art wupon reading
wotzhesodisscl osure. 1. Di acyl gl ycerol - pol yet hyl eceglazowd001051

conj ugates 15 [0095] In one enbodi nent, the bilayer

stabilizing conponent conprises a diacylglycerol-

pol yet hyl enegl ycol conjugate, i.e., a DAG PEG

conj ugate or a PEG DAG conj ugaheq.gin a preferred

enbodi nent, the DAG PEG conjugate is a

dllaurylglycerol (C12) - PEG co ate,

di nyristyl glycerol (Cl4)-PEG é’iﬁ‘hﬁdﬁat e (DM, a

di pal m t oyl gl ycerol (Cl16)-PEG|conjugate or a

di stearyl gl ycerol (C18)-PEG cahuget® (PSG . Those of

skill in the art mnll readily 20 appreciate that other
[0087hc Y Goywda IR mdrR tree u@eldenldmtim@l@t@dﬂﬁ@@bngwgam@ﬁ(yl groups

es t ion. Suit ate
hasiig hGRORC Tl PR R AT oRe Rl 2fupd ShrBe
satfifated e vAdudldn guttmghlk d%sslabma@ Ghut aretp&oshmlted to, lauryl (C12),
AppllcatlonNo10/1367 lished as U S . P.A

mmwsimmltymép@tpam@ ) angpeasb29h hoprefered embodiments,

L

ste@x@ﬁ(z egai s@é&r{d@ Q96| InlForatRtNBEGEesH pdllymhlytene gf}eoblhdvmged’n average
stabilizing nponent_ conprises a _dial kyl oxyp

mogasH]aq gt Of fram abguiAg p WS U0giattens. |17 agH eﬁﬁ%fﬂ@b?@&lent the
Pep b TP (s SR ROOUERMSA R G SO g
prefd-lﬂﬂ)yfﬁom @bRutll, (REBoiblb{)lﬁl?QK]Oadaﬂdtogsr)mrd,l Eeenl rgﬁxflilpgeﬁglnhll(aﬁz of about
2.08p Sels- REGTRS: s4hdihandouti DaDH i ien SIS . & Reary! group.

In FO&UILNG: i€ QQinﬂlelarlnlSﬁéky 9&1?}“91%(6? avidg sul%tlélfo@'égﬁblﬂxrg the PEG to the
unsat urated. Suitable al’kyl groups include, but are

diatidonyprapytbadkbend mrbplus@ct:l&)ﬂabl& Imket sioigties (Dp_h)de but are not limited

N TN T —

NI—RJ(()?OO) a%aqwcmmmrgua&myl ((@)ewzawm(m)s) y:th)er d%hl;mqie and

are both stearyl (i. distearyl), etc. In

combmmra theregE©ther sautplalr: 91@k¢f§ P%elbkw infh¢ ailg an

O 85 AT 0 AL PR R o g
lengths aué degeesoflsanivdtidh carbgbonjogatéd orpoiyathitieris@Bol © form the bilayer

sta%tl)lgg)}g cg%%ggg;gi ¢ gglgg@ggéq?@é%@pagg Slrngglé%é ?angg}c?aqu available, or can

v At oSt copfe AV s s S RcEepr s e
Phasphhtidyl cthamolanhines~aomtaihiag Isatutatédsorainkatniasad faty etigs withygarbon chain
lenlg’lthrs]; l%l? {he rarllgeet (}/f CQ' |ldl Itot &%la?e }f)r(c)a{‘err%g.ulpl'lxoisglgatldyFethanGlamlneshw1th mono- or
diunsaturated fatty acids and mixtures of saturated and unsaturated fatty acids can also be
used. Suitable phosphatidylethanolamines include, but are not limited to, the following:
dimyristoylphosphatidylethanolamine (DMPE), dipalmitoylphosphatidylethanolamine
(DPPE), dioleoylphosphatidylethanolamine (DOPE) and distearoylphosphatidylethanolamine
(DSPE).

[0099] As with the phosphatidylethanolamines, ceramides having a variety of acyl chain
groups of varying chain lengths and degrees of saturation can be coupled to

polyethyleneglycol to form the bilayer stabilizing component. It will be apparent to those of
24
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di al kyl oxypropyl backbone can be used. Suitable |inker

noi eties include, but are not limted to, am do
WO(20/@yMa- ), amino (-NR-), carbonyl (-C(O-), peavtxmat/@1051

(6O O), carbamate ( 15 NHC(O O ), urea

(-NHC(O NH), succinyl (-(0OCCH2CH2C(O -), ether,

di sul phi de, and conbinations thereof. O her suitable

skilH{gtEt hit tﬁ[ﬁ;‘t é\(/%er}%raﬁtktf) l\é\ﬁm%liéo%plaart%iyfiethano{aglqge%] cera 1deg hflve only one

Aat | a‘variety
acyt Qx@luﬁ Wi MU befreadilyWarigd GhRiris oif 1ﬁﬂgiahﬁleﬁg’tﬁ ad@ degres opdaturation.
saturation can be conjugated to pol yet hyl eneglycol to

Cerpmides swigably foayes in ageendpmaeryitfythe priseRidAYSntign @ff commercially

e I
avaggﬁg.glﬁ%ggﬁélé, (%egégﬁlg ; e%gnorbsesigéétt% fl 'EE&E}%Z £ 18! ﬂc)fn @é’g’lbll lﬁQineusmg well
knosanigelati ororealhni s fon) a]t&ﬁﬁmlveigy\they ocart Hsms@atl”@ﬁlzsd(ud;lhg theimethods and

osphati dyl et ha I am nes.contalnin

the art. .
teclgwms aifsg@ser inJhSalHEBTR X AAY SaB i oCRTOH ey feference.
i thief} NDEhGh tHeli REfioR! &k&hidgdh turated
Usi osp athl §/ et%]asnol am nes ere'gﬁm%a%g oro di unsat u?vz;rtlge%a rare
or ynasttisatesicfady acidsiwith xaxhoe shah legthsriatledrangaioflCisiatCy asrebk prepared.
fatty acids can also be wused. Suitable
phosphat dyl nol am nes .inc¢lude, but are not limted
to, the ‘ol | oétl’ﬁ nlymer lipids
di myri st oyl phosphatl dyl et hanol am ne ( DMPE),
[01d0]p alaiidiay belyaep ipids dyP ES)Ranalsa b meed 1(1&1?<PENALPS described herein.

di ol eoyl phosphati dyl et hanol am ne
Suitpbla €&k bypigsHy daratiedgliayng ﬁEﬂh&ﬁ?tH@l fe(am)(l) fbew]mher such as a

i GE AR CPL AR LSBT R o socer

suchnisla pelyethwieno iglwal, dwrdinking thaﬂlpinlearrcbmﬂb ead:atloma ﬁead group; and (3) a
poI yet hyl enegl ycol to formthe bila er stabi|i zi .

poljgiiaBiaRpien) fuchios p npRIral i RReurInerEinh g tgProdsiss pfotonizzble

catidRfeH8 ;1;0?? RS RGP SN AISKIOPILs ifdt JsBéh AelprdsbAtinvention,

I n cont to the phosphati dyl et hanol am nes,
andaecthndsrkdsnaialwgamsynﬁﬂ‘éALasynd gNAWP-GPLs lrecdipclossd, e.g., in U.S.

bt T R o B ) SR, TR o

PataRepliefsdh Nb.thA bmons Eﬁﬁibhsheﬁ\ée rWom/@tses ¥; esares faitatH ¥
avail'able. In addition, ceram des can be isol ated, for

incesparatadeherdin dmiteenjirely tyrraferengsi ng wel | 5 known

hso! atian j be
01056, BEEPY AL R LA AR ol A

di scl osed in U. S Patent No. 5, 820, 873, V\,hl chis

i ncor por at ed her ei nAby-Wefer¥ence. Using the synthetic

routes _set forth in the foregoing application,
whersings Wendnn giedg felltW ated  or unsaturated fatty acids

[010f D Wil?rf &%}eﬁggb @ohﬁﬁlgtlhsA" i 4 hﬁd MR8 sQéh £fart &nﬁﬂathl]c lipid, a

can prepare tionic polyner lipids 10 10100
neuBat hpxldloc aphytisopbobit ihplddhat(a@t?m)a lipachardhen  Hustabledepid pxarhles

i bed. h iitahl e, CPL.typically h .
RS SO SERE S s RS AL B i o
dlaéﬁgl@@érolﬁsuﬁrhlléﬁ% JcerbyH NPRQRAIRylainMidd, 1 QQiiacyloxy-3 ammopropanes
i'ncorporating the CPLs into the lipid bilayer; (2)

andwyaﬂcﬁékwl’ri mmpam@anes such as a pol yet hyl ene gl ycol,

[01&%{j g{akl n eer Iolr En (C){hg%r}r(l:erllogucﬁ s th("i1 Ipﬁlrllllc%oﬂt%?eq of oﬁg&ner
Preferably, the hydrophilic polymer is a biocompatable polymer that is nonimmunogenic or
possesses low inherent immunogenicity. Alternatively, the hydrophilic polymer can be

weakly antigenic if used with appropriate adjuvants. Suitable nonimmunogenic polymers
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pol ycationic noiety, such as a naturally occurring
am no acid, to produce a protoni zable 15 cationic head
wogn@np7198ui t abl e SNALPs and SNALP- CPLs for usecCT/ARbE/001051
present invention, and nethods of nmaking and using
SNALPs and SNALP-CPLs, are disclosed, e.g., in US.
Application Nos. 09/553,639 and 09/839, 707 (published

S. P. A 200/0 PCT. . Patent Applicatio .
incfgle Rk s S 0 AT SRR Ao 15 B B0 T el graci. polylactic
ac1%b®%lyc§llc hdig QBM%{QEI@%H‘ @b8biMatibhs théreSMNh a§r¥feR¥d embodiment, the

ref érence. Briefly, the present invention

Polmvhmmalecdﬁpwmht Qﬁabpm?rﬁﬂtaabout 70Q0 daltons. wherei n A,

[Olﬁéf dYYlﬁ :;gol?%tlfoplsc rgmle ypI 1%@%’%}5&@%&:1@85 re{“ers to a compound,

derdiBRE, Rt GiohalRir6up Ravinpedpéstive dhbtgd, Srefeably it lefd Qlyjositive charges
I| id that acts as a | ipid anchor. Sujtable lip

i d
denH, pmefierablyirhysiplegical pHy Suitablg pplYﬁ?t@l%mmFé@i; tickide basic
am %Oa% &%y ltﬁe?ll ?eﬁv%f@e&l @Lﬁlﬁdﬁ‘gm%t off)r gﬂﬁ:t glluia%ﬁl@ qygu‘?e and

Iacy cero ycer

histidiNe tipainkiyik adﬁibﬂmﬂlnelcﬁmdlcalbylﬂﬂmyrSSpdmmﬂﬁs qpdysasine suydrs; and
1, 2-di al kyl - 3-ami no anes. [ 0103]

amgjo Poﬂllysarqhgaﬁﬁ Hiepofyeaionic m%?t@ﬁﬁm P%h%rfﬁw& a%imear tetralysine,
bragl:ﬁ&m%ndrblﬁ Eid ﬁrsalakeare tmy&xgﬁlereﬁu b s HAOS Yieer §bo’%t 2 to about

I oconpat abl e polyner that”is noni nmunogeni c or
15 posﬁeseimsgdsgweferdbéy betveemuhoud @ ématpiut 2 pAsitiee clairgasediqd, more

preﬁesrglay#{vﬁ%g ﬁb F’}Pcp ‘%;ﬁ%{}g’%ﬁg%&ﬁ?‘%ﬁ%ﬂ%h %?lru/a?ue;sf The selection
of RAith GG MoRYY WEHSloy Ay e déRPRAIHA By Ike tyFe of llposome
PCT/ 004/ 001051 inc ude but are not "lim

apﬂEaiOIpwhiﬁhm desgred.pol yl act i c aci d, poI ygl ycolic aC| d

08155 B S B TR B o

li &Qh}éﬂﬁélef}a& Atcimdtieely), tiey\oeh Bob di3treb@ncedfionh of al@pd density in
7000 daltons., [0104] "Y" is a polycationic noiety. The
ong parkicwan aremel thaliposepicangictyed o 3 Chsgasrikind thfchards density is

dlsgﬂJultedacH thé1i ngr%iu ﬁlcetdhg ldegglwn %@%bﬂeﬁl&&ﬁﬁﬁﬁeh Y unequally

e, pre era east osi tirve “charges
dls&&iu&mt el pdtﬂaatlphﬁbéct}abge;dlslhbsmmi afghe ﬂd)lypﬁtlon&mbmtyl ae encompassed

ycationi c noieties include basic am no acids and
bylﬂf?é?rPseﬁFst"?&tqn\/es such as arginine, asparagine,

[0196}t "’I'Henf?ld IA'8 'aﬂ@th'é%mntﬁh%dgéhﬁepolﬁﬂ&f "W M@an be attached by various
sper m di Cationi ¢ dendrimers; polyamnes; polyam ne

meshogarsd pmfﬂtabla;hmvpk@hyambrhamu ddsthodRtaopolty dzase of sl in the art

co P 7 RS 2 0SSP Bt e

nofithRéd @S atiRéCarRRk\REBbx3D RuthoRate Ccarthiiditite, edter ARShyidr¥Ane linkages.
char ges, preferabi bef ween about 2 to about 12

It widldietapyarentiarthess, skrélﬁd imtheart thetd A read "WV "eusibaye egyer|ementary
ﬁJncgf)%ag?g]%urP t& ?ﬁ%uaY%th%qll%{(Q eef’ "lgltre]: rgfértrlg)ﬁt ?ﬂlepﬁ\yoﬁ%ﬂﬁés ohd Bn the lipid
andthe i@ bAItIESH] e, h&ll bm@deﬁtﬁe Héegied difiRage. For example, when the lipid is
a diacylglycerol and the terminal hydroxyl is activated, for instance with NHS and DCC, to
form an active ester, and is then reacted with a polymer which contains an amino group, such
as with a polyamide (see, U.S. Patent Nos. 6,320,017 and 6,586,559, both of which are
incorporated herein by reference), an amide bond will form between the two groups.

[0107] In certain instances, the polycationic moiety can have a ligand attached, such as a

targeting ligand or a chelating moiety for complexing calcium. Preferably, after the ligand is
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application which is desired. 15 [0105] The charges on

the pol ycationic noieties can be either distributed
woanaumdisshe entire |iposonme noiety, or alterraricaabos/001051

they can be a discrete concentration of charge density

in one particular area of the |iposone noiety e.g., a

charge spi ke. If the charge density is distributed on

attagpgq Iﬂilcg at‘? Qnic 619(%1@& enghralr 5 adpg)rsh ltVF: grgg d &ﬁg}ﬁaingyl%?es tHe ligand that
is afthcltdddag @ posifilé tidigd. Cﬂhlﬁﬁletlig@nmhyl@dé b @ noPlifitkd &,@ compound
enconpassed 20 by the present invention. [0106] The

or dqvifegvitlpa reagiiee funetionghgionp abd melude é@r%ﬁn@flphlwth%mads@ garrier

B e R e

analﬁldahja detettable aompeundseitiefapeutidally actirel centpoandsaedmmm; mptides,

W " Suitabl e linka cl.ude, re
profdig; @eﬁoqdbes immRe staphlers, @3}@@&3@% ﬂuer&.gsrb*n jogin; drugs, > haptens
Dl\ﬁﬁrﬂ?@ﬁﬁé(ﬁ sa ﬁﬁesa'i’i S OFPRB e THREES; 1n?rﬁuﬁc¥g1(‘ﬁ§ulhlns BEnctional
appar ¥o those's l'ed in the art that
gronps tothea vargagph@oteest alrtpxmfsunct i onal groups t 0 :
effectuate the |inkage. The reaction of these two
gro ps c%§34w1the lipid and the other on the
pol provi de the desired |inkage. For
exanple when the lipid is a diacylglycerol and the
[omsr MTha huﬂmra@?ﬂydoni@naﬁtdmaet S}dALPotypidaly 0m@rivé dhinMri®ring RNA
to faorman active ester and 1s then reacted
(. e\MStRNé) wlw Berrevided i S&V?Fé f9RME CHKTRE: 68pas QfcaY mere isolated

A BONIERID 3 e BB iy ISR o

siRDNA pedsRMNeA trapscribad ﬁn‘i*rrketrdnmnﬂptmdal cdssetteib etDeA iplashed.t wo

[Olﬁglog?@l %H%O]-O?l@tllglq Fgrglgq]aleattcle g}g}{a g]igjel%:gliggr% atc;r (I;]Illgc precursor
RNtA?srtEﬁtHaOQ sﬁﬁs%ﬂgl d?rcoﬁlpfé?@id%ﬁﬁts}go H@él@&%d fa‘i’%et ‘é%h@é(éaﬁig)e used to
calcrum Preferably, after thé ligand is

maRe 06/s{RI¥A9 G"hE(KNMQdDMISQim@G fronacedla@h dasuet Hatheaizedand/or cloned

scc i R noR P e e o R e o TRERRY spcea it

po;ﬁnaaro@xe(obﬁmea Fhecdlls@andtiel alstiditad feoth cBINGA, RabtratedlistiReked etc.), or
a conmpound or device with a reactive functiona

cargrﬁ’nwperﬁﬁdlqgﬂﬂamésqq.upm@s RNdyshan panatieallyjogewsng g r islated from
: fLi.nj n
iR GRS s PRIy SO g B SERhfhgus nd R
prodeéte@t abloged cCDNAY ndshenﬁlbﬁr}a@eﬂiemai ly active

npounds, enzyne pepti des, rotelns ant i hodj es

(011t e for mlgnd SRNA gt hes wleso?qwéﬁeeme? Bl6¢ ranscribed in
vm%%a%gbnale&@{bsfo FaSRNAGf zpﬁ?it%r%ﬁf i ndGavA b ORAEPR used, the

Vi ros mce I Mmuno ncti
RNgY cemppslementeare dlsor p}emda@ (i w®tfoes dsENAt fox dmstldn b}sE A RNAse 111

0108 The n clei cid co nent of .t he SNA

or Pisshoagt by Ersote SINASHrRarRATE g RNA Bostiidagy by using
RNAHSmEARed en{ér@aéu%@ RINW $£¥ @edl hybRAFEd tdfordoiBle sRafded RNAS

as ohe or nore i sol ated
for digestion. The dsRNAs can be directlu emcapsulated in the SNALPs or can be digested
in vitro prior to encapsulation.
[0111] Alternatively, one or more DNA plasmids encoding one or more siRNA templates
are encapsulated in a nucleic acid-lipid particle. siRNA can be transcribed as sequences that

automatically fold into duplexes with hairpin loops from DNA templates in plasmids having

RNA polymerase III transcriptional units, for example, based on the naturally occurring
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smal | -interfering RNA (si RNA) dupl exes, |onger

doubl e-stranded RNA (dsRNA) or as si RNA or dsRNA
woro@neTivs bed from a transcriptional cassette PATAARNA/001051

plasm d. [0109] An RNA popul ation can be used to

provide | ong precursor RNAs, or |ong precursor 15

RNAs t hat have substantial or conplete identity to a

R il TR I8 R Pk pte ke PORR 1 Gt

BriiEIResbza ., 886hR296!5930€2002 2{?19@152@ H%lL NubRINLGE RB! 50:¢46
known to those of skill in the art. The RNA can be

a
(2082X% é’@dqbecpm |ea¢z4 drenesDew 1o SRR c ¥ & aby Pracs Agd, Acad. Sci. 99:6047

nSEr | b .ect N Ol
(ZO@Eﬁ eg,p -t gsén zosfelzcr?% 5?6‘ fz‘ob? lauggl]cl:légt C%I\IIA%E (‘Bzgtgcho 20:497
(200@) lmal byalqawrﬂzbtazgh 20:395, (20@291 ﬁtdeunjeft@zm Pz?d} NszSAkﬁza’OScz

nt hesi zed in vitro sing T

99 éﬁ%s %pgﬁe Txpicaling tPCRETtigRR] it Qsicassets ik aortswn Ré\IA transcript
pro o s%ﬁl.ll%qn}e(,cta %ﬁ%ﬁi@{ AERNA QH' Bmt)% reﬁréb?}nﬂnl%w’t enéplate for

or synt the conp SO ‘transcr
transeription 6a desded yilRN Al samdndemnﬂcartmnatmﬂ‘déueﬂcé @mprised of 2-3

widgh e st apevEnOne b Daewee obadkiy iion SerUAtrypmelkamy.

SciBh @Sl 4 ?E T sElecfel!profdiBS&nl grbvide f&rcol%tﬁﬁt'i\)e or8ndhciblOY

trans i ng cDNAs corresponding to the
trampphm i Gmmpa)mtldm and inreghodRIpX %Aymwe@nsmlon of RNA

B 3P sgure ™ FE A B RPN o Feorporat
her@in/ 8 CletdferRRT @paeﬂaaﬁyedlelsynthasezeam&ﬁﬁs@ibe@ IRNE haV @B Shethangs of

in vitro prior to encapsulation. [0111] Alternatively
abasid-puckesiidepie fpblyi abow Ach apdleptiska atst S'bpepaiersganini (Elbashir,

et ale elnéa tB V. 1§%§§\r(50(ﬁ? lIllleﬁte?gl '@ﬁ?ld‘#%&{%‘t‘)o@g' %P%ir?ﬁs@nptlonal

can raﬁscrlbe as se

uma Lst 1ﬂéﬁibdn&&9d| itofaqdlgbniit tod DINKD b ect@stravh tv&hlﬁﬁlhe frter ferORNA is
fromDNA tenpl ates in plasm ds having. RNA p o} ﬂ}larase
tramacnb%c} aﬂéemdéﬁw&béﬂ tog; i vivo delpyeryeqbgrgrtic matesialiios fergpgutic

pux%g%# éﬁéz%ééﬁ%%ffg gf&ﬂ iR 0. Wa?&@?fo@oié&%s and 5,910,488, both of which

transcription units for sSma
arenumrpmateaﬂd.érehiﬁbyo refbmnm:n TRidaslected RMAmiH dan(prewide for transient or stable

delé\fer% gq[t) gelh td\gIl hgg&laag%ﬁggl %g?g 12110 gé&ltgegﬁ%aesg}i&t originally
des@éned t@@i‘ﬁr@ss%‘élredl n24&edBd2hn bgbhodﬁ’ied&b contalrP£trar¥efiptional unit
Acad. Sci. 99:604 (2002); Lee, et al., Nat. Biotec

casa@te5ioo trampaiplion M iBYAshi , et al ., Nat. Bi ot ech. 20: 497

[Oliﬁgzggéﬂé%stpt%gisbla%tﬁg gi\IA %N{%ésiﬁégg%?g'hy%& %815%1‘&%2398 gc.ids making

and 298210 cONAIlibried, ardl ferRAGEIZ AUR eRalelLitidwrlin tEe&S Gleb fe.g.,
wi Il contain an RNA transcript &0 onot er sequence,

Gublee & Heftmen et #3-20944 9%1b Rembiook gpek. aHpip; usKRE) et 4f.. supra),

as gretP%gglélg{h%dg ?sree Ut§ %?e%@ Agﬁéggbfind%é%g%q%g ?’C? %co&s é Guide to

MeWida!d lang A;opﬁd:aims (Iaﬁﬂ eaalnaidy,t 1990)) dixyeredsidn) litg exdigseane also well known
10 Sci |

to &Bfﬁr %ﬁas(lj(ﬁ}?%ggé Ié][ct)g @égloﬁplmé?xmrgﬁléﬁ§lag thegengra meﬁlods of use in this
inVeRBGH Inkitldk $8mBFodk W HE! Mb&cular Cloning, A Laboratory Manual (2nd ed. 1989);
Kriegler, Gene Transfer and Expression: A Laboratory Manual (1990); and Current

Protocols in Molecular Biology (Ausubel et al., eds., 1994)).
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transcription. Conpositions and nethods for
DNA-di rected transcription of RNA interference
wombgeies i s described in detail in U S Pat etT/e004/001051
6,573,099, incorporated herein by reference.
Preferably, the synthesized or transcribed si RNA have
3" overhangs of about 1-4 nucl eotides, preferably of
about 2-3 nu and 5' phosphate termn
(El bashi ¥, LR GRS o PO o (2001) :
Nykanen, et al. , Cell 107:309 (2001)). The
[0113]anGenergltyi, dnatesingdite delsver the@@NDOLRS eddawnriregwdatp loasilknde the

DNA vector .from which the interferjng, R iS
trang iR 1 G SEF S LN oI EHESE 1Sl CHpspes o egnegproducts

1nclg&p 8hi &re WBL l%itéd td, ?Enets Q?go@ﬁ?édt\bl% viPM i &tEsh zﬁ‘fdesurvwal genes
dedcribed in detar , Patent Nos. 5, 962, and

assdsi&DwHB 8etdbotib dmﬁisan,iand Idlsaid@rs (eordissases @ud Ide;pedens lbywhlch the

he s ected ) .
livef AR i T fESe Sk A E QR SindsSispqateq with
tumWh kénebi8 aAP BAT @ MsférehatibR R gRpesils igkhes] inhtifordéduldtbbgenes, such as

plasmds originally designed to express desired gene

thosgegspsinéaskwish inflsmmasanyand gutoomewne sasronses.ligand racpptobaepes, and

t L of si RNA. (01121
genklfe% %%céégigﬁhingg{og% ge%lgl%&l\&a sglildr??sgesi Zi ng RNA,
[0114)br Geezias@clausd witle viagliiaectiorpddds@rviedl dnaﬁdeethli;en@(p@éawél by a
i braries, and perform ng, PCR ?re wel | known in
virug i oleeio, biad, gnter and SpFAIF ing P R eulFranEEesh - \gbsequences

assdciat ith SRISRIAq g[aezﬁles Vgh'lpsze@é rf%\%%séﬂﬁlrtlc%qar%terest include

supra), as are met ho Pat ent s
seqiken6 &3 Hpatitisd vidy 68 Hiﬂﬁ&akP@%lPd’diBSclcdtts S4ASTR0PS );t¥okota, et al.,

e oBR B schinstrd oty Bepdialio Riai R Riele. et Proc.

Nat® Mcbb geh 1669783 tzooé\siduﬁa@lraaétabaphfc Naut Beddl S& 950:7® 4 (2003);
the general nethods of use in this invention include

and SABANS AOROEAGa(Knipdvi! ad casls a2 00&) o Hliupgn Imnumbdﬁém@my Virus (HIV)

Manual , (,2 Krl e n
RSt R e R 00s Refe? o ST RTE 0, Shenon
JANEA Qsmwzsalomwl@wLzarP,BbON&x@wc(zé\uw b1®lo 188 (ad)oa)) @ItBpes viruses

1994)). 28 WD 2005/ 007196 PCT/ CA2004/ 00105

1,
(JlaT@traéeJ [CTHEYIE §M1@90@ér?@fisﬂur§an Pqplli%ma‘égweé&HPb{) (Hall, et al., J.
Vzrc?leH -$6d6 42683)SW 2 BP (g ;?eg%Jl @(%ﬁ (96 b ! %?éoi'lg]z}%%gpatltls viral

rans >, expres
nucleid &id §dque181¢8 tiadbban od a]meai iatludebe: goe n@tdnnﬁed ton mucldie, acid

SeRET eV Ob TS R ind JETS®) ki lafads T Pnudleic acid
seqﬁ'@ltc@sbcg{cb&mg nﬁ"\?ﬁﬁﬁal ﬁl%@elﬁ’é ﬁ%%r ABkSprofeid incldiB @Sﬁi @J?Qated proteins;

di sorders I I'ver i's the targef, l'iver
capsiil sed sl grprotiess nm}mdsl)lg SNkl dnddor dpracingen @@gments thereof) (see,

eg. ?’E I%ﬁé&lr gh%gpwggib%;é&gé)gﬁ nesh3 gi-{]epﬁm%%%ﬁ psid spquences that can

be JIRARY inQHEd bR Are £d1P9HATSO %rﬁk%ﬁot%geb d.af Nsamas:q IBelieads (e.g.
aut oi nmune responses, |igand receptor genes,

NS¥Hepelsmarasescieat .S Vd mm@wpmggmﬁ@n&(q g/eEHﬁ%?olﬁﬂ‘ép@ Hapatitis A
nucLelcr Qﬁl&/ g%lgxﬁcséls %gesoi: F 6@1 in g)gﬁr@en Ignél? écéze‘gglgﬁ tI\foo RICa_ I661489 ; Hepatitis B

ess
nucleic acid sequences are set forth in, e.g., Genbank Accession No. NC_003977; Hepatitis C
nucleic acid sequences are set forth in, e.g., Genbank Accession No. NC_004102; Hepatitis D
nucleic acid sequence are set forth in, e.g., Genbank Accession No. NC_001653; Hepatitis E

nucleic acid sequences are set forth in e.g., Genbank Accession No. NC_001434;. and
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virus in order to bind, enter and replicate in a cell

O particular interest are viral sequences associ ated
wowbdasiozies oni ¢ viral di seases. Viral sequencesPOf/CA2004/001051

particul ar interest include sequences of Hepatitis

viruses (Hamasaki, et al., FEBS Lett. 543:51 (2003);

Yokot a, et aI EMBO Rep. 4:602 (2003); Schlonmai, et

He%%titﬁa({i_?lgc % g%y s§§3en?:$w@ %%%g)t}() f\é% g), %%R% d@!:ceSm?r{ 1QIP NC 001710.

SilBidsg ofNRfhencéetdt enSode g2 a%@&éteﬁ%&ﬁ\)lral nﬁB@hdﬂ dEdBGrvival can
Vi RO_CI;Y (Kni pe et al. eds. 2001)

converisndy e P&@déﬁ@s)mbmaagn widhhe aftrgalfﬁéﬁa}l@aof ganvgptionalggents used to
tre%t%ﬁ%gsrﬁ gﬁdlgl 903) Song, et al., J. Virol. 77:7174

enson JAMA 289:1494 (2003); Qn, et al.
[0 HISQJC Gd‘ﬂai hssoéia&d withonetaB 10 di 8Asds200 31)5))rdeh'le(’e|:ge sdisorders @swhich the

llvpra15 th targst qndrlb\geé gl\élf:quq%/jln({ qZﬁ(p ﬁgr]s'&n%]g*% 1)or efggplsgg‘érs] expressed in,
6
for ¢ %818@% d&%@gﬁ}qla e y?ﬂgveéﬁ {Q?L:Spt\(ﬁs?ggo gﬁ(&(gtf él?% Egﬁﬁ Genback Accession

NoS dlMI 00T @31 )t faaﬁesﬁﬁlm( bexeplokFER) (Gleﬁlbanﬁe%dnmsuaf NomeM_005123),
limted to: nuclei¢c acid encgs invol ve

stefql RSP Pt SlEReH N dRSOfcl lte-lmﬁ?tea%sr@l&@ “hlroxy-3-
mé?@ﬁ%ﬁta‘fylacse CAYERERe p@w&zm %%Hﬁ@t!ase? r/%(ﬁip@ﬁrotem

core proteins inc d| ng Cand C-rel
(ApoB), end14 poliapsotelina(AgpoE)ant dlipbetss (4. 2i G@mmﬁmhowa@e)mw e.g.

ORI O Pk HRR1 o R b SR 9579959 Favacki et .

PAH%F’@SA b8 79‘omfac9l9¢) SRSl & 3C0URRS937-1646 (31@96) [Pfincan, et al., J. Biol.
| enced include but are not linmted t seri ne

Chpmot?"é?akfé7s78(1e?7§5 (1993%/, Ny, ervdl, G@a@e@e\( @(SB 1033493)(1995); Lehmann,
o B B 63363053l 38 ANRLRES. Y, St 1oy

Peéx| &t HS1Cefl0B 1693 1704€1908)). @idbefskilAnaRe sit ol MpprediateGBdt43fes
Hepatitis B nucleic acid sequences are set forth

ass{Oﬁlateé with mejaheligdisgrseseand disprdess (e diowgssrandiigpadsrs insWh}Ch the
i s TP SRR RMBOLRe s nthever

itsel€ agiwsle quanicgenas expsessed mrrdtheriongans agd fissBes bidacing of sequences that
Accessi on No. i ti nucl ei ¢ aci d

. 001653;. He E
enéilg aenisdssat ke DRIt s R lip fggs nESRNARR cR con RIS sed in
cotlbidQddt 3kh th@&lﬁm%%trm@mn(?&%%@ 4edis G@&p@%éﬁpﬁlgﬁﬂsease or

Hepatitis G nucleic acid sequences are set forth in
diserdgr, Genbank Accession No. NC 001710. Silencing of

O e & e SRS BB 3R Bl 3 panstormaion

indhafEkdpdloc & bndeliencBesE At MISE fidfonQiené, B@mmn (Wnad, et al.,
agents used to treat the viral condition.

Ongagrye, 2806 @P6Y); Rehanr, eeeladitivet] Yi: lsiééi.é@laﬁcM 1@%’5@%1 TLS-

FUSS o FRBRE SRS,  nih! }S’FO%H? AMLYRATE8 {ﬁ&ﬁeﬁr@fcﬂe& A100d

rver di seases a ordéers) inc

10gSMEB (20P)) £6Eeekpredsed sfeqner@éamhas rrdmsdlru@ mmme @61163 (Nieth, et al.,
liver X rece torsw(3 % and LXR(3 Genback
FEﬁéeleeétsﬁfbﬁiM 0%V 2 Zl_L)Ca”F%YrI??ésQﬁ ! @%‘&’ébt%f?lém((ﬂ:xwy al.,

Rk o on 1 o MABEEN, 1o 55 o palacatin veme
et &ISIEn, Canday Re0Ry291 (2003)), telomerase genes (Kosciolek, et al., Mol Cancer
Ther. 2:209 (2003)), c-MYC, N-MYC, BCL-2, ERBB1 and ERBB2 (Nagy, et al. Exp. Cell
Res. 285:39 (2003)); and mutated sequences such as RAS (reviewed in Tuschl and Borkhardt,
Mol. Interventions, 2:158 (2002)). Silencing of sequences that encode DNA repair enzymes
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10 net hyl glutaryl coenzyme- A reductase (HMG coenzyme-A
reductase), Apolipoprotein (ApoB), and Apoli poprotein
wo(MpaBay96and di abetes (e.g., G ucose 6-phosphatagar004/001051
(see, e.g., Forman et al., Cell 81:687 (1995); Seol
et al., M. Endocrinol. 9:72 (1995), Zavacki et al.,

PNAS USA 94 7909 (1997); Sakai, et al., Cell

ool A BBALR S Py gl e i, e

Cafde Red. 05331'5‘55 (L0039 ) Gerles bdding prbtefis adociatell wﬂl @lmor migration are
Chem 272(6):3137-3140 (1997); Janowski

t
alsotargat seErRess o8 interest( foy gggmplepg@n@tselgptmseaeg |metalloproteinases.
T T I I
facditﬁ&ﬁ&ﬁﬁombtﬁs d.lrﬁm ghaess ¢ecdl trandfos@ati@s tanokr glfowr elensor migration

i.n which the er is a target and liver diseases and
canobeslaflaé?dsasqtﬁmpiﬁa%segéﬁ& that are expressed in the

o117y e %ngiacf%éﬁilcfgeﬁ‘e% Mehble ﬁ?gﬁ%t@ﬁ@ §SrnEatidh ©F a6W v'egbeﬁt t@fi?fparticular

or gans ti'ssues. cin sequences t hat
interest ixl¥agpelae Endethelcal ﬁre‘dth/WetctDrWEé}fc) I(Reicklies ebsiel. zYde 9:210
2()&1355orders can conveniently be used in conbination
( Ph the adninistration of conventional agents used to

[0118FaimiRBofbEAARE gliles afll SREHRIat mbAIAR]onE%a k& fnMiine responses.

gene sequences assoc:| ated with tunorigenesis and cell
Examalns pbimmenoprpduiater] gedes inelade Fiekinedsich ag gendb dacters te.g., TGF-

M’e éﬁ%‘gﬁégﬁgﬁ% %PA?‘?%%M@F %ICPalefgr)oglgerleuklns (e.g., IL-2,

L-
IL- 1% ﬂ-ﬁ@@) Nﬁtkg _1_.(]) %ngﬁ'f‘?‘l {%b'l ({JSOO-E%EF%E r%JrSIéJI gﬁﬁxﬁe@}(gf@) interferons

(e. ﬁl E@Ha RN BNy, (20D3)) TNBy & asaa«pirléﬁéegarsiwuem@e glsguch

im5e 08 G D5 G ARES fMegllto Mndlca 547300090, Genes
en&@&%%)eéondﬁ%@@rﬁﬁn? kloleclesdh hemat@%%l@tgég gl?l?mgg&dgc%ﬁég are also

); Zou, et a CGenes Dev
mcbeicéuoént@msnnt(lwmnﬁan fgoexampi¢, TecEarnily Kanasesy suRbgs Bruton's tyrosine

03 ciolek, et al.
kingie (B8 (HEROT, o o FEBE RS 589298 ORRE O\ e 2,
[01ERBBL el ecpiBBakd¥adgudetiganlds tHak fre abRJ th birfdets .ceR 80rf@R receptors
2003)); and nutated seguences such as RAS (reviewed

(2
(.8 ninTulycierepiord EBOrRefRfA: G-prafsin counledroesniars eceptors wigh tyrosine

R e

activate; exel) itheaybhi yoiol odi tdh pathevag chat thesteeptaraninyblved in (e.g., glucose level
chem)thraet'caents Col lis, l ., cer Res. .

mogaen B oA VeI BRREY. BHOBIONS, 5 b B il sSSer dpwatior ligands

mcl’ﬂd%r&?rfoﬂﬂﬁﬁ I RHAREGHR, ﬁﬁ@rleuﬁirﬁoin&fi‘feﬁﬁfs Waﬁl @P0), insulin,

Inte for exanpl &, integrins, selectins and
glugegom| qupwlreo;mmbadsrecepimél ghodse gtm)n d eaplatgsl codingrfer atm(:xpanswn of

RETH TR EMOR LN F O TR AN

nedrb@phQh v diSdtderk AREd g?@w Jkp@ﬁmér&iﬁpthnﬂél%tﬁiel repeatsS &iith as
be included as a tenpl ate sequence [Ollp{bqvn gi ogeni c

spigeindalanrauseblas atrephyrandiuntingonis ddipesse (e
11.‘{%%05)). O particul ar

um. Mol. Genet.

IV.  Preparation of SNALPs

[0120] The present invention provides methods for preparing serum-stable nucleic acid-

lipid particles such that the nucleic acid (e.g., siRNA or plasmid encoding siRNA) is
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interest is Vascul ar Endothelial Gowth Factor (VEGF)

(Reich, et al., Mdl. Vis. 9:210 (2003)). 10 [0118]
wolxvmomedul at or genes are genes that nodul at @CarE2004/001051

nore i mMmune responses. Exanpl es of i mmunonodul at or

genes include cytokines such as gromh factors (e.g.,

TGF- a., TG--f3, EG-, FGF, |G-, NG, PDGF, CGF,

enc%étu%e%( ilr_lﬁsalcfﬁi’id g{lgyg% hn& %tp?{)tlﬁ%ertug grlom ciegigfggirln I(”E%%gl)\ljxiPs made by the
methbdsl&f thislinvehtioh bre?c 1cﬂ1y3a50ut FOtatolt DFBnm (@ d@meter. They generally
I FN- (X, | FN-(3, , etc and TNF. Fas and Fas
have |agmddarg@n@§teapélea1 t@@n byt ﬁ%@;ﬁ@nﬁ@m pisally adiseter of less than
aboﬁgg@g%e&né]g% rﬁe{]&rﬁs@? € rngtg}g%sotﬁa n%a me(li\ilgxtl }ag%gerrrg? 3%41? 65 to 85
nmj Thb pamiclepohrebé formed bl yisind anylnreeioldsknawa mﬂmrt mnlmlduxgeelg a
n the present inventi

f
detqeRon S S ETRodor b TIghiatoy LS IR ErociAREEcipa leple utlzes
orgéﬂ? F&%‘rﬁ@ to f)artov L,a’m é@l ?H%ré %gjxugg g hé Q&%b%neniso ]W 9(110ut

receptor | gands I gands that are ab
intending tb be behid ls;uarfquetmﬂmemdmmsmzﬁ f¢reagion, 4 piasumdror other nucleic

acid GeontigiA) fconE A BuM i eTrBfea o oo Fpic Ggkiorath a coated
nuc'le?@ &8R4 %ﬁﬁlegr TRk doateh %ﬁcl@ﬁ%ﬂs%ﬁ ag@%%até and PrebPAsteatRwever,
). activate, etc. si ol ogi cal

the pmshlmy)ftahi@tergdmerngg@gh@ ragg@gatmnﬁnd@diow;ﬁ t}(eecogted nucleic acids to
rea%]-vsfl O%%:S%s Q%)li yg}on?rs fionic glpf:cilé) gl flom%i ?‘ellgltcge? nlfwhtch éhe plasmid

or dt]i’éi'riddl%ld‘/&id)iﬁleﬁ&@sulgfeﬁ\i\ﬁ B libRCHibs . THHlﬁéth@(ﬂH‘defslsnbed below for the
interferons, erythropoietin (EPO, insulin,

formgptieraefonicles %ﬁl ipidrpagtelpn using weape sflventy Ba%kﬂ’sv a %%135 scheme.
0 t
e oS Ayl AL B geaRBRGh U A PRSI S0
5,995 FAV6CS 656,086 S 6,584,484 IR egplivatiat See Nibi. 9%633,639 U.S.P.A.

caused by the ansi re
PutgaogpNRY BUPEOD o pag drd ol a Y Sl BaA b Ero @8R,
e i
oG8y i G et s G VAR R e gy porices
propueederd a processitha nnc@udm |pd®sdlngtah egseolip solpn@pmra fmgt reserv01r and
rum st abl.e nucl el.c aci d- pld art les s
proyﬁéngq%qrg?rgc 581 ofuéloa ma §?c§m ?ff xipe aeous solution
with kHNpadi& 1igild S\S\Qtl%ﬁgﬁé}pt@ﬁthﬁé ofgéﬂc@i‘b?@ St G6hl Mddes w1th the aqueous
encapsul ated in a lipid bilayer and is protected from
solafiagr secha i eubstamtiallSksapgneangty trgdudsa linpseme gacapsuletigsthe nucleic

acu(ﬁj ﬁ;gﬁ)léo%%s%g ytfléé gﬂrpgl?elg&% fof ?%rg)%}ng gugngrg@gsg ll%de;s?m Jarﬂlld?tall in U.S.

Patb@¥Spplidationalke Ult0/6-1510271¢fﬁleﬂljt1ﬁe 80,2003 whickisihesrporated dierein by
| ess than about 100 nm with a majority of the

refesgnaci cl es having a nedi an di aneter of about 65 to 85 5
[Olzﬁ the a&flLtdﬁ'oﬁﬁn&%?lagﬁtﬁ%&{cgi%qlﬂ?&' atB Heer 300 BRE iARA mixing

enviiioatmesi, . sudhethin dtrmxmg}chamblér[ cames é)m?mmgg;driMDB of piedipad solution
witﬂtts}tlehl?u(%fer sc|>1§:1tr}orl1J ttflereby producing a liposome substantially instantaneously upon
mixing. As used herein, the phrase "continuously diluting a lipid solution with a buffer
solution" (and variations) generally means that the lipid solution is diluted sufficiently rapidly
in an hydration process with sufficient force to effectuate vesicle generation. By mixing the

aqueous solution with the organic lipid solution, the organic lipid solution undergoes a
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organi c solvents to provide a single phase during
m xi ng of the conponents. Wthout intending to be

wohoosrd7t9y any particul ar mechani sm of fornati 8aT/CA2004/001051

plasm d or other nucleic acid (i.e., SiRNA) is

contacted with a detergent solution of cationic lipids

to forma coated 10 nucleic acid conplex. These

oat ed . nucl ei..c aci.ds _can aggreqgat.e recipitat
cof ey PRI e R deHEAE b SR B BREOLBN R To produce o
hp@ggkegatlon and allows the coated nucleic acids to

ct wth excess |I%Ids (typically, noncationic
[012310. ars;om@emb@mmstﬁ g pawicley avmfoeneé H%%ﬁ%liﬁeﬁlt diglysis. Thus, the

pre%n@ ?r(ve ﬁ gﬁog/édgg ?grbét%)d?ar g'f\%%?ecp%"raﬁﬁ) 'cﬁ* 1§o ! rm e kﬁ{l#l@%% cid-lipid

pmﬂumkebﬁqmmk@ lipid partlcles u3|ng organlc solvents
fO||0M/a sim | ar schene.

Smlp:smgraen@ieé%p%g @/athl Cﬁtl@llg?lp‘ﬂétln %@rgent solution to form a
76, 567; 6, 586, 410;
%484 Cl%‘?%&%ﬁ)gf f’gn Ser. No. 09/ 553 639;
U S(b? A coxft’adninlgmnfcabmnmdqndsz@mlitm@m&Q hueleig acid- 11p1d complex to

2003/ 007 829 WO 96/ 40964; d 00/ 6281 121
oo KR GFEHRL SO Rieh GPBLIRE £ AVREISH-PRE P I ADH pafeationic

aci hggmg partlcles produced via a process that
|ncludes provi ding an aqueous solution in a first
r esémvou dialyaimg the dptﬁzg@n@ohgloarof @tegéh) to proyiilela sgpien efserum-

WI t ﬁal?c‘lg élucglg]éraq%fde fl]i)lgé)a 1c§e(§1 WF‘T':rSW sucﬁ(ﬁ?l %#%oggncséggu%teg in a lipid

|'i pbillaye@ it thepartickd ard\enlintshdSeHdans a seelotmoﬁnamt 8Gto about
to substantially instantaneously produce a |iposone

encAPs®ating the nucleic acid. This process and the
apparatus for carrying this process is described in

[0134} aiAn initiaUs@utioPaf @)rated/ﬁqup]lelmid bBpidNomplée§ isHfprietdby combining
filed 0, 2003, ch IS incorporated herein by

thezswlreeq @F‘g}‘{&t the @i‘??’f lﬁétdieffﬁg%‘f B4 nuousl y
[01'25 r g Hﬁk@&nhbcﬁh@n@nﬂe BedefRht Mﬁti&d i9 B?eférﬁﬁl? a8 adhdduBYolution of a

|ronnent such as In a ﬁlXIng er causes a
neuimh tetargeuthayi g crmcablfnuteﬂe cbmq@nuatgm thhSe’rOO mM, marg preferably 20-

f ut i.on h [ i ; .. .
50 gl Expppis o) Sy bl SR oR B P PAT N Heetgagimino) bis
(mheﬂguéhe))tm—(ptgl@&ﬁammm Br@@mby BRI'J 85§ Deoxd-BIGTHAP;
solution with buffer 30 sol ution” (and vari ations

dO@e@m@pb{(ﬁbym@w@lh ather; Haveen B0 wernAQ; diwees 68 Twean0; Tween 85;
Me?é!%; M:egg ) k%(rlt{e?gént e?gf. %v@ 1% r%i% I1 8hr 19{085836% \'Me;(!ﬂ éleptyl-

I crrent orc e vesicle genera

octiyl->and @ofiy1€B-Dagluespysandoidett dndrhepiylthioghe opyrgasside; lwmmo«ttyl B-D-
solution, the organic I|i |d solu%ﬁen under goes %
glusopspadeged ﬁmeeﬂﬁdwgd 4 093t Pretsrerin [Eaagorsﬁea&mw detergent in

thegd(_)e:téd%%ng Eolthgo% Egﬁ]ﬁEﬁﬂﬁﬁgﬁt Ao ﬁlﬂftobetf%%?%]\/f Prete oyél)from about

ce’a |1 posone
20@mdddo abenit $,5 Mhe particles are forned using detergent

(036 o dherasionn Bbigs apkrli o a0gs AL PiieDF B FETRUER & produce a charge
ratfi+ i) b Bt P:1R8abbGI1295), pRPERbIySh Ratio of about 1:1 to about 12:1, and
more preferably in a ratio of about 2:1 to about 6:1. Additionally, the overall concentration
of nucleic acid in solution will typically be from about 25 pg/mL to about 1 mg/mL,
preferably from about 25 pg/mL to about 200 pg/mL, and more preferably from about 50

pg/mL to about 100 pg/mL. The combination of nucleic acids and cationic lipids in detergent
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(a) conmbining a nucleic acid with cationic lipids in a
detergent solution to forma coated nucleic
woamzled719si d conpl ex; (b) contacting noncati oniP€T/CAR00E001051
with the coated nucleic acid-lipid conplex to forma
det ergent solution conprising a nucleic acid-lipid
conpl ex and noncationic 10 lipids; and (c) dialyzing
501%{?1%&? E&gﬁ t elr(l:t lg?%)tlr{g)g)rl& glg}%ra l@or( 03 1o dj?ltlg‘\l“xgﬁlcﬁls sufficient for the

coaf@lchinplekss tofoehe Mtehra@valycﬂhe inGclafei adids ané w&nﬁwh@a@dan e
a lipid bilayer and the particles are serum st abl

combigrdHa ke deiesart sRIipR 6 ¥ BUCTBETARERHOT U0 ahop! STIL. For
nucie@g%pﬂl \ﬁfﬁé‘{h Qfe n%a?l!lcﬁé)ri)%e'ngﬂvg 0 t%@?gr%gl n_g,l‘lﬁili: g%a‘fedt %Oénplexes can be

exes
forrﬁbtthtdb@elaenﬁemmrés typdcatigtdoomitc aboypiddS. i n a det er gent

solution. [0125] In these enbodi nents,, the
(0127 yin wef@eére@?b@ﬁamrg& the N ﬁéé&‘gegﬁiplﬁltr%?ﬁ as maSS ratlos) Ina
fonﬂ@&gﬁﬁlLP%ﬁl%H%émoﬁ%ﬁbﬁ\%.@1 o dbbhiCos. nTHéallaltls of the startnrl]%/lmaterlals
f 15-300 mM 20-

concentration more preferably
alsdalspiithsn this rangetladohmedm prifenatien stag hpde]lyfremoessahgumencapsulated
| imno

t
el PR AR B (o2t RROdeF Protiesd eodimeptythe SNALP
pre}%‘}atl@ﬁ&éy at%u%ﬂ\ﬁg ndél@i%ca}fldg%lr ¥ atdwota2mp 1d%rYdQﬁJc)e1@£d"& fo lipid ratio

ween 20; Tween 4 Tween Tween 80 Tween
of apgl). @t toMbgut @08 Zud, mease g@f@rebly Bousd.0dywhich ﬁgréeﬂpemjs to 1.25 mg
hept ylI - octyl - and

of ighfiia Pt 1 Be ST 6! and

[0128)pt Thé hétargertcsoRition v Shed@atedinublerccid- 111613-cDmplexes is then contacted
tglucopyrano&de and Tween-20 being the nost preferred.
w1

ReN-SHHIENIRIAS fogrrowide é@F@ngéh‘éOIWPDZ@ nRleicReidsHgirromplexes and
s
norOihicHbids® TnefofiTalisniHBKS which FRULGuRR s sfepthlude,
diadyighosplidtidpicholiney d s ylphokphatid ybétharmtdntliae vdetdmitly, piphmigbmyelin,
e conblned to,. produce a cha of about
Cepﬁalw, cHiabpin am‘)gﬁfe brgs F%rlamrefgvﬁd %z%\g%f W%nfaf §Batreatonic lipids are
d1a%@p}ﬁ)9ﬂ%ld§rl%h&hnea Gglc%l'ﬁ'ﬁés%h%(ﬁﬁ&flﬁﬁlléfmhg @rdrfiib 8r ﬁfhmgomyehn

2:1°to about Addi'tional Iy, the overal
Tha:anybgmlpam these3pidsfare pesiferaldy acyl groupssletived ﬁmmvﬁaﬂty acids having

t be from about ,2 / t o abput [ oL .
CipfV B pPim by PSR e Aol o8 Rty PRI, nagitont
stedi@yl%rrare%&prlaq;!aytﬁumm R8RHE SRbodihEhts! me@bﬁ%btléﬁallg{dmll be 1,2-

he conbination of nucleic acids and cationic |i

sn- dlnlegmb@@bnmdﬁghmlmsK@@?E@@ammghpmm% ylchohne

PR s ool enolnbRER R s Blro URRIPASRREURNME BB, colesterol,

or £APhrexiRgedfd I dermoshptefernal dnviedymenthiehainedleic aciddipdd particles will
and cationic |jpids can be .conbined IH t he det er gent
be Wspgenicarriagies Wik emnees RraRsTEESYY weandthe pon-gatigres ipid will be

DSPESr DUVE. ﬂl'h(ahﬁfoﬁ ﬁ‘é'ngélemcﬁf;h@ggta)ggws'o?ﬂ} rbdent mverglon may

sensitive to tenp erature conp XES can
further comprise cholesterol In other preferred embodiments, the noncationic lipids will

further comprise polyethylene glycol-based polymers such as PEG 2000, PEG 5000 and
polyethylene glycol conjugated to a diacylglycerol, a ceramide or a phospholipid, as
described in U.S. Patent No. 5,820,873 and in co-pending Patent Application No. 10/136,707
(published as U.S.P.A. Publication No. 2003/0077829), both of which are incorporated herein

by reference. In further preferred embodiments, the noncationic lipids will further comprise
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5 forned at | ower tenperatures, typically down to
about 4C. [0127] In a preferred enbodi nent, the
worneymrweacid to lipid ratios (mass/ mass rati @EX/dA20@/001051
formed SNALP will range from about 0.01 to about 0. 08.
The ratio of the starting materials also falls within
this range because the purification step typically
polyleéllytmegl}tcbbbasné pclypew sickds PEGA0O0CPBGiSA0@andpollyetaglene glycol
(g ‘¥ %@ posones, In anot her preferred enbodi nent,
ComPﬁ@e al W@BQV%tlon uses about 400 pg nucleic
[012@?I dl'}i%%nojdgt Maneﬁt?dnlé h;ﬂﬂ G H2Eh R u@&pin%@ pﬁ:gérﬁ nethddsRd Grpically
ratio about 01 to about 0.08 and
aboyd R2ep @b@bﬂ@ mgbﬁt@tal d)p@ia to o glof omlclegpldn d’geﬂ:mbl_(y th® amgunt of total

t ot n ic acid. [0128] The
lipi ff&%‘%ﬁ’t“ 5B ShREio Bk M8 BueM Bl el & abr ot pi d
[0130P MHB¥ &g Brhiteh Fané a&é@ent $6tdtidn PP Nuélaiciaefilgpil 'c@r'ngﬁaxes and

to provide a detergent solution of nucleic acid-

non-gafipslieheids, éh@dethgetpfgﬁ regaaviedripretergbhy by diaiysis. The removal of the

' bt ¢ : : ten.
dete{k%g} r%%.gfsqg:t zfcti(/) os p(}(]i"bt ﬁggi/ %@E%ﬁlil?ﬁ’é‘?ﬂ sdn%uhﬁu the huélBic acid
providiAg yérpﬂﬁcxszrﬂmhmdwb etlhaijﬁxl panticles whivhdnivel @ size of from about 50 nm to

sphi ngonyel i n, lin, cardiolipin, and
aboyt d PR s }@é):grthlﬁ tbp% emed do éﬁ‘b‘tﬁﬂ%ﬁ%‘d apqy@ptionally sized to achieve
i pids are diacyl phosphati dyl choli ne,
aung? 9 lﬁggé ati dyl et hanol am ne, ceranide or
[0133phiThgermpeal-stable nlitleicacid-ligid paprldsvat he sized bpanlsofthe methods
acj ds. havi

e S RS SRS ST LT, O L 002, H 1

size %@eaﬁd Al RivleRURRNw difdibuBbOYT parR@k BiZEQY! .  stearoyl or
oleoyl. In particularly preferred enbodlnents t he

[013ﬁbn.S@anbtnp}m1qqu jate wallablb £0r13122ng the particles to a desired size. One sizing

meth e%vﬁlfgﬁ%% ﬁﬁlﬁgg %ng %11 ¢t h {:_-]ggt;he p&asgn E]zdrtlaes 1S desc¥1bed in

U.S. Fﬂh&&)@mt hdgt thhhaﬁpdrﬁre’@}nerem by reference. Sonicating a particle
di st ear oyI phosphati dyl choline (DSPC), chol esterol, or

suspgnsipry¢itheg by hath @6 probesorisaliargyedysiean progsepswisrsiygirpdistion down to
I ar
part%%? to?té?é f?l'aﬁ ?(ﬁ]t %IR ﬁl!gﬁfcl:lgs d& r%érg(lg{eﬁlz‘ﬁ{llnlh 15\2/35\(}%%5 ngﬁ}%ﬁ gﬂhé?h relies on
sheaﬂﬁ genaty tmfra‘gxhttm) lLetgond ﬂai‘tldb& mﬁS‘sﬁﬁll@f otdsPn a kypiedl tibinbgéhization
e nucl ic acid-1j artlcle Egle present

procp e reqrﬁpllaﬁg g,tbg ptgg hmogenizgs prti selected
paﬂl@fe%ﬁz%ﬁ rt?ﬁcﬁwwgcﬁﬂéb%utﬁ %@M‘ﬁrﬂt ér@ %errlzédO'Iﬂ%oWl thkthods, the
further conprise polyethylene gl¥ycol -based polyners
partislgcizeakstPBiGidd0@0 be REBI 60D yacvd vergmnyldaseybemn pglticdosize
a diacylglycerol, a ceramde or a

. nj ugat e
d“mwwgbﬁ éﬁgas 30 described in U S. Patent No.
[0135%835%1‘331% 3 thel partfcPesRBRAMENE siafl §idte ¥ dr&ﬁiaté}ﬂerhlﬁrane or an
/136,707 (published as U S.P.A 'Publication )
asymzoclsp @wmgl)embmme tis @0 eheldertiae @qthndofppmdatnea phréxcla gizes to a
odinent

relat1 r?’c a?l? gm C%I Sllzrﬁ stHBttlthi% 43" of zl ne ﬁlf)srpl sion 13 zfy%d t’[hrgugh the

merrﬂa@zﬁﬁ-/ d2Q 61 HorPhe CoR GKd @&i‘x@@ partiprel syRtdigttiBitéon is achieved. The
ycol - based_pol yners such as PEG 2000, PEG 5000 and

pamsksp V@f/rbﬂeéﬁedf‘gﬂ tieoyeh seesassingAy @aalieé-par@mamkganéww@pwe a gradual
3’11}2%] he anobunt of noncationic |lipid which is used

reduLtQ e Er esent nmethods is typically

[0134] In another group of embodiments, the present invention provides a method for the

preparation of serum-stable nucleic acid-lipid particles, comprising:
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about 2 to about 20 ng of total lipids to 50 g of

nucl eic acid. Preferably the anount of total 5 |lipid
WOi2805fa0omvs about 5 to about 10 ng per 50 gg of RUTICA2004/001051

acid. [0130] Follow ng formation of the detergent

solution of nucleic acid-Iipid conplexes and

non-cationic lipids, the detergent is renoved,

fgg{ﬂ‘i@%}aﬁnﬁ gﬂ#@%é@dt pris %caﬁlﬁﬁ‘a‘{ﬁ) dds%fi%%ﬁcat@ﬁ}cei[ﬁ&m an organic
sur gaiugds the nucleic aC|d prOV|d|ng serun}stable

nucl ei c aC|d lipid particles mhlch have a size of fro
abo() coptagiing a1 anyeeusSqtutios of ARsleeRgidywith said auxturs jg step @ to
for nd are optionally sized to
achPRQKﬂggg§%|?%QQ?QS%ETQIe size. [0131] The

ser (U)\r&hahhg sdid of@nrc sabiedt 1I0|mo‘dd@a|smspehsem clmichec s¢id-digid

by a of the nmethods . avajl abl e Siz

The D& siehgvhEdy B GRS LU FResaied i & HER) W8S T Sid

desb&ﬁaes SteZabl ARderAN ghd Blvatal YR of fR At 90 8 ARt 5@Am.

of particle sizes. 15 [0132] Sever al technlques are

i lable for sjzin particles.to a desired

10134E" IS g pcth o Pliof By Bl A henBRIRTEPYE Srich ar
usedih k8 BloRp 0P efbEdicatend aP@istiivdde®r the déregant B sismethods

U S. Patent No. 4,737,323, incorporated herein by
abavef er ence. Soni cating a partlcle suspensi on either by

r [ :

0138295 LR, 00 SO PO BRI TP fsotven

polhﬁtysanziehe tizeRgthnyizial tlrersolvs:nmmuaemﬁmdm thenatet btaped afgmrticle
on 20 shearing energy.t g frag negt Iargﬁr particl es,
formatien.seg preanis selyenty whiehes plse Biediis giniizang agent 1s in an amount

sufﬁEf&ﬁ%ﬂa‘ég\gd@ ?Efeh@élﬁgﬁ h&emBgthE Yt fi\fc‘f‘&lc 5&]& WP pids. Sult'c?ble solvents

st anda sion geni zer until selected particle
inchideglsyt ate/mit dimtited tb,edh\]mfefmrmbchuhloﬁﬁn@tha:hesmieﬂryietlmr,ecyclohexane

bserve In h met ., th particl ize
cycgmqnfqnsﬂ{qnaﬂle NG ’HB‘%P‘EOAT‘E %b"g? @Bﬁﬂ} r?(lf‘foi‘ﬁﬁfl such as propanol,
isoFﬁ)?@ﬁGl bamdd; QEIttJbG{aﬁoﬁ '151%)90utz€t3ﬂo§6  GehfihSRdndMexaifl. B6inbinations of two
0133] " Extrusion of the partlcles t hrough a smal |l -pore

or wof \rebmmmalﬁfkh@\mden the mcsenb@yﬁﬁwmr ic ceramc

[01§2r0| &nSacQ@ gls enucle gcacll ngt |ﬂ\1/ee?r§ mc ?quégr% of cag’%&ch%d non-cationic

lipidis 3¢ 4dcbmblishied by Ykl tb yethdrhdirstisnaivgiod Iﬁud:lﬁlc(a}tfd eﬂhch is typically
through the nenbrane one or npre tines until

an geugopesplpion ped @ S%qoaé oggagicroBiion ¢ thedipigshi %%@ft skithig the art will
uné;e?n%%r};(ﬂhgtsth@}ﬁx %51&&%?% t@éﬂ%&%ﬁﬂﬁ)@?&ﬁﬁéﬂhﬁ@ g%r example by

er - pore nmemnbranes eve a gradua
nntbdm@ﬂnmmnsﬁmhmzbyu@ﬁgsdﬁexmummmther group of
sent invention ovi des

enbodj ment s, met hod .
0138} fter th s S hheenapuinnied Sunahe g sonion of fiids, the
ficdiolveRi é}ﬂwédcih § forfPAA &uRBus ISP AR EIe nucleic
ST A5 004/ 601051 ?a()preparé%g S;ﬁggture conpri si ng e
aciddipidparticles. pTlsmathddsiased 4¢ repmive the prigdsiciselvent willgspically involve
sol vent . . .
evaporation at reduced pressures or blowing a stream of inert gas (e.g., nitrogen or argon)
across the mixture.
[0139] The serum-stable nucleic acid-lipid particles thus formed will typically be sized
from about 50 nm to 150 nm. To achieve further size reduction or homogeneity of size in the

particles, sizing can be conducted as described above.
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(b) contacting an aqueous solution of nucleic acid

Wth said mxture in step (a) to provide a clear
woesgloeiophase; and 5 (c) renoving said or gani @CIalA2e03001051

to provide a suspension of nucleic acid-lipid

particles, wherein said nucleic acid is encapsul at ed

inalipid bilayer, and said particles are stable in

[0 ﬁﬁ( ﬁﬁt@gﬁ Q‘% edn%a T étlﬁg g”la E}{ogg Wc égméxqse g{gi n]oﬁﬂgld
pollyédpiodls whivhh apetsefilite Bffect |tlhem161ﬁ/eh}hb thlﬁﬁﬁng ﬂns@frcesbnu ddmpositions.
this group of enbodi nents are as_descr.ibed for

Exqyapley glesvitable apylipid privicaiénns incledes Bpiace hmtféeq h?h}éhmethﬂne
bmﬁﬁh@{ggmﬂldef th2'D aqlrdquge POTYBIERANEW Frbml h&ﬁ‘@&mﬁd&l’@h"e

Constderation of ent  polarity an e ease Wt
Milwrauk ée, Wiscasing élStA)ammHﬂ:esaltsmfheakadtrth]mend dDther mltagkespolycations

B LTI SRR bR, By D v

po1zaﬁ;mrﬁfn%%dbelyemsnen@leuﬁe cl ear single phase mixture of
uclerc acid andlipids. Suitable solvents 15 incl ude,

[0181)} & eertaint embodimentst the fqrmaupmbﬁthmnudlemcqﬂ bpidtpagtindes can be

di et hyl. et her clohexane yc e benz
carf tuTer B o S5 o &1 F BREE he B er RERETaS r siiter
miRGRRFAGhcous A Bfg@ﬁﬁ@givcntbyéﬂﬁ@ twolplabe $ldted@lth suitable mixing.
i so-butanol, pentanol and hexanol. Conbinations of two

[0142] wavlaensf@m@m@fﬁhﬁyccammxe@es gpsaed Py 1 anqochagg system, the
cat10n1 rPl&Soiﬂld r{utgl]e:lgg c#so '(ﬂ%omg i Q/Ll% e oqctllléjm%% thlslé?mxture

solu on c and non- ca

CoinlbﬁiadSn bfthaewo K@lhtlﬁﬂiﬁioblylem ¥ihglg niiepet hewhlah the (S)ﬁnplexes form.
solution of nucleic acid, which is typically
Altgrativily, BeFempISKEs candomn BEorRhase i ibtes SoWhichdhe tiopisdipids bind

to t%lh IHh&iém aCRAqwhichSs gtéseﬂtnn e ﬁé&us?hhée%dgpdg?l?t&gtﬂﬁ% H{Sé,qirgamc

m xI ng can e place
phdser exanpl e by nechanlcal means such as by using
ucl ei ¢, aci d

vortex m ers 0138]. After the
018dh Sy 0%‘%%%%#6&% NGOG rgfhon g hegeparation
ofﬁrcyé@h&dﬁﬁkd/gﬁclbss cbRpRYigg, thus forning an aqueous
suspensi on of serumstabl & nucleic acid- l'ipid

par td) ebrtgctinprmcleid mwmlsedolubom eoropisingeonsaeme bpids and a

sol vokve evaporatlon at reduced
preg‘gtfﬁggg t8f°tl5'¥g ‘ﬁ ﬁmélﬂrpé%m”é Fnert gas (e.q.
nitrogen or argon)  across the m xture. [0139] The

ser (hhcentapting gabienisilipidseyigh thepuglepseacid-lipid gnixu tor peuffalize a portion
|
W' l)f l{l}g %gﬁ# e P?rge %f ﬁl%qluglg a[c a‘ﬁﬁ o&fnhgrgrhogg%égutfla%g?&mlxture of

I ev r sizere Ion Ity o
S|Zﬁudachadsmmhhmd$kmé, S|2|ng can be conducted as
descri bed above. 36 WD 2005/007196 PCT/ CA2004/ 001051

[0 gl-_gt? }eIh@Vlg% Hﬁfdegeg%?ﬁ R the ch&r@@ nPREIRES miktute th lf)‘i&\h@é the nucleic

ise a I pid polycCations which are useful
t o edifdipid pdrecldsaim wilaicly theauckeid asidssireigrotértedoirern dagradation.
conposi tions.

[0144] In one group of embodiments, the solution of non-cationic lipids and detergent is an
aqueous solution. Contacting the nucleic acids with the solution of non-cationic lipids and
detergent is typically accomplished by mixing together a first solution of nucleic acids and a
second solution of the lipids and detergent. One of skill in the art will understand that this
mixing can take place by any number of methods, for example, by mechanical means such as
by using vortex mixers. Preferably, the nucleic acid solution is also a detergent solution. The

amount of non-cationic lipid which is used in the present method is typically determined
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- two splytiens

Exanpl es of suitable nonlipid polycations include, but
are limted to, hexadinethrine bromde (sold under
wotXees/rmadname POLYBRENE(r), from Al drich ChemcaatA20er001051
5 M I waukee, Wsconsin, USA) or other salts of
heaxadi net hrine. O her suitable polycations include,
for exanple, salts of poly-L-ornithine,
basedainyth¢ ampgritif satiomoligidluséds end i, typioalyy ¢F frgmsiaheyt 0.2 to S times the

ool Ao rsRRbaE AT IS, GBS 2 e he plount of catione

lipidgsedl- | 1 pid particles can be carried out either in a

nmono- phase system (e.g., a Bligh and I% monophase or
[0145] nilh apme embailimeantse thefnuglgiseasids aanprespnfignsad aselesasibed jn, e.g., U.S.
p temwi th suitable mxing. [01421
Pat%’%ﬂﬁfcgpha |0§®Z§4?%32 conplexes is carried out in a

[0148p NOFHRIRSRISHSA-BPid thixGure Galsifored ik c@itaGedwith REGIEE leds to
acids are each dissolved in a volune of the nono-pha
neutpglize gpertionciihs pegafivholpree which woasseaidted s the pysleie gdigs (or other

poly%n@g c%amex)ﬁl%‘) ﬁ % ﬁt Vﬂecﬂ‘?&d?l? oP%h@ﬁﬁ dd ﬁyemwﬂl F9ﬁ)lcally be sufficient

ternative e conpl exes can
to netitpatine stdedsh SOFbi oftthe Ilr@atm& ¢lmrgeooﬂthq:)mniﬁelb |ac1d Pﬁeﬂsnablyl;lthe negative
nucl prese in.th

charge, alllTbﬁ pqalgéq%gg)%eatr@ omamrgfer%§ eas[tg %%u? El?zeﬁ) Cationic

llplﬁ Wl &Heire %E‘éfﬁﬁfnrfﬁ@fmesérﬁ‘ ?nvf%ﬁﬁ&? nﬁch!lc[év £tk AApRRY! 9’0]31@@ BOTMA,
d for the preparation nucfeic acld-lipid

DD@E; IDDEIIAé‘s DG Ehpl dngli IhlgIRIEa)Fhwdtmdﬁt dndgelated|aphlogabiavedeen

e uRHentlof S B ERoraD i kR Pers Ity and

5,785 391 adht idiglosdries 8Nédeh loif Rk até inRotpdeatédikdrEin®yaefederlct.pi d
mxture to neutralize a portion of the negative

[0147h a gamtasting e qatienisilipidseyighsthg mycleisragidglipid mixture can be

accq?&g{sggd c}; ftj %xﬁﬁ'gbemo}qe% \?Js ﬁﬁ?gbqk %y%?%ﬁl%ttﬁ%%er a solution of

renovin ter e

the @ham@e:pitfaﬁd @gdlatesh mntaﬁmngtﬁemuprem/amhplhemmuﬁé eUpon #Bxing the
aci d- |I(gld particles in which the nucleic acids

HCQULRNG & ABHRNPIgRANIEH) A RETHIOR of the RReatiye %{a?ge associated
wnhgﬁp QLR AR is BHRra‘i"n%thN%rtﬂ%le&o RieGRileRMUGd }énpalﬂsmamd

tergent 1s an aqueous sol utton. Contacting the
uncmﬂehﬁdstam:amlhacqmrés hydmghdlqnharmtemfstlmn cationic |ipids

10148 A G RO Tradi T B p T e aSiei i s iPid mixture, the
detei%ﬁﬂ?ﬁ c&%wah@mopaeté é‘nt'ah@b ﬁ:&@lxﬁéﬁi)% 28tved AEs Rfming the

kill in the art wll understand that this 30 m xing
nucleigracidaliid ;phrawéesbgf he mpthnqimueqd tofremevehidid detefgent widhiypicelly involve

. b ha ngans suc sin rtex
dialyfs, (PR Pli e sBTVRRR Bt OSRT syt SicH Ry hRbpiy
evapbRitRNGR Fddused prebsafes of B9 bl@wiBy Btstredm 0O freftadak (m}fz Cnitdogérdor argon)
which is used in the present nmethod is typica

acroél%@‘émﬁ‘Wé@ 37 WO 2005/ 007196 PCT/ CA2004/ 001051 based

[0 14@;]‘ % rﬁ%ﬁgcllj&tthlgg ff%?%d gr[ﬂ;l Ifygedsaﬁy ﬁg Y568 frofbolut 160/ G85dveral

out
microns. To achieve further size reduction or homogeneity of size in the particles, the

nucleic acid-lipid particles can be sonicated, filtered or subjected to other sizing techniques
which are used in liposomal formulations and are known to those of skill in the art.

[0150] In other embodiments, the methods will further comprise adding nonlipid
polycations which are useful to effect the lipofection of cells using the present compositions.
Examples of suitable nonlipid polycations include, hexadimethrine bromide (sold under the
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anmount of cationic lipid, preferably fromabout 0.5 to

about 2 tines the anount of cationic |ipid used.
WO[2004®)196n sone enbodi nents, the nucl ei ¢ aci d®Car@2004/001051

precondensed as described in, e.g., US. 5 Patent

Application No. 09/744,103. [0146] The nucleic

acid-lipid mxture thus fornmed is contacted with

braf e O v PR E e R LA CREnRAREK M tked Wisponsin, USA)or

othacsatts of hexadinhethring cDthansuitable pobcatiomsl indluge, dsreextampld) galts of poly-
ampunt of cati.onic lLipids used will.typically be

L-arpithinginoht L-argnineupqli '-g{ématpqqé-ﬁ%lyswﬁ%rﬁlﬂ%nwsgaéi ve

pol%gl‘ﬂg%ﬁeiﬁfiné. hRAAHEN 6F he@CTHafls isrfcibAPAfYer tRdYariQ88kdvEDeen formed.

arge wll be at least 70% neutralized, nore

[0151 f dn atudtheraspdcedbe pr@odt meehtien prowies Ogthodmifa th¢ prspatstion of
vi,hi ch gre usr?f | in the present invention, include,

nuqleie agid-iid partigjehemPBEReN,  DDAB, DOTAP, DC- Chol and
DVRY - cortB@fify dnl dPhslmt 8Nehtiolcalppdh witikhedéic AaMe iP£8dlution; the
described in U S. Patent Nos. 5,208,036, 5,264,618,
5, 25dyp@aBconirR; @B abeut7533 64 Yvatgidnd sboug 55 $92o oxggaic solvent and

di sgl osure f ..each. whi chear.e i.ncor r.ej

oy isrithfRefCagBRE ol Dy o RBEL £ £ el o from

W t Bbdud©.83u6 kit 235; itdlptoiviiledh HyidxdphbBicG@bletigacid-lipid complex;

acconpl i shed by any of a nunber of .technjques, . .

pr efeensagiing yhéhydrophobisy Budiae agiddimidieoraplepin sqlpion with non-

cat L.Qni. €. 1 1:Ri : : | € Al he nucl eic

aci gﬁﬁn& lltlnﬁ l?né’g? ﬁ%g?ﬁﬁggjﬁ}&rﬁ gﬁ%ggﬁ]@ﬂt‘%@m utions (or

con{@mmaving the arpaniat sobentserume the, nualepoadid-tipidahixure to provide

negative char associated wth the nucleic acid is .

oo PRFE 26 IED BT ReEuBIch LGS B0 S PHtr AHMTAY degradation.

an 20 uncondensed state and acquires hydrophilic '
[015Bhr dihe @ntlsici acls, iat4sionigflineds, catwniclipidnangd ¢rgphid solkents which are

en cont act with the nucleic agid-Lipi. EXxture
usqigh UG8 Pargetiins B CubErh e aiveaf Tiat drgeied LY ethods above
whedhaa6d aet&%hﬂt@.n i oﬁesgxba;!_slgaﬂaﬂbodiﬂuﬁts,ftﬁé Bdl0Gort bestepay is&d Bono-
acid-lipid particles. The nmethods used to renove the

phaet & gpathengroup afyembediments, theotolusiondif stepdalsis twerphase.
anj Ve r - T val o of
oSBT FraR IRy e R GG P PbEA oy,
DJBP A IBMRINE, POSSroe @bimbinatiogy thegaf Inevtiger prefetredgabodiments, the
argon)  across_the mxture. [0149] The parti cllg)s t.hu

nonggFipwg lipidsiarg §3Me HORE, IORG AP ¢ rigkyeibdene el fedgolymers (e.g.,
o Y o m

B T RN e M A T

distearayd phiopplehtidglicholaleg ® SPAD, dhelestnolcat @ihbifdtione thedeodr In still other

bj ected.to other si.zi t echni ques ,30.whi.ch ar sed .
PreFFIT GRS R AR SR §reaP QR TG Rl B gt ene chloride,
ettﬁﬁgélkaieihsn _étlti'& (?rc()mbir[a%)ﬁ@ﬂheﬂ'eaf.m her enbodi nents, the

ods”w urther conprise adding nonlipid _ .
[015d] y daphoesbediment, Hreenugleed adid isq plagnaidtfranhwhidhppafiserfeang RNA is

of cells using.the. I ORS anRl
wairBi e SR Irat s GRRY AL BRBPIALS RoREAr FBIRR: flocs or
colbREii 6 th&ed tHendatatidree B8d is ESM, DOPE, DAG-PEGs,
distearoylphosphatidylcholine (DSPC), cholesterol, or combinations thereof (e.g. DSPC and
DAG-PEGSs); and the organic solvent is methanol, chloroform, methylene chloride, ethanol,

diethyl ether or combinations thereof.
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WO 2005/ 007196 PCT/ CA2004/ 001051 brandnane

POLYBRENE(r), from Al drich Chem cal Co., M I waukee,
wouwbemn®ion, USA) or other salts of hexadi met PCTrEA2004/001051

O her suitable polycations include, for exanple, salts

of poly- L-ornithine, poly-L-arginine, poly-L-Iysine,

pol y-D-1ysine, polyallylamne and polyethyl enei m ne.

Ity ek i

10188F" ot SHASREARL bl R R Yy R MpTE tpically
accaspéistied Hyhmixmgogether afisnsdlutionpofovicbasacidstdnd dssetard sohgion of the
. prepa on of nucleic acid-ljipid particles,
lip B ieGEEY a5haRa BERHTCF BRBUPE “OHCR el the resulting
mikthRd éé)ﬁta\Mst&‘) eShEdREHB dova FREMCbRABlextfre RN dd)tn’v&’{bd to

conprising fromabout 15-35% water and about 65-859
particlgshy thesalditiontof ano-cati¢rac lipids and thie removal off thel drpande solvent The

ufficient e ratio.of fro
sadifoi e norssiore gR i 5P CastamplRa %5 st dgfig s Sleion of
the'Ho@l@tionia SipRtsltd BietnikaF® bentainirglthe @(ﬂh?l@id:sngk tdverse addltlon can also
ydr ophobi ¢, nucleic acid-lipid co ex in solution
be wedh Sbsequerttremayal of prgagis, sotv(angrcew b@l aceemplighesd by methods known to
ving the organic
tho% €Sé(ﬁl Pn t?‘rom %ﬁ'g‘%ﬂl?? %bé&é%&%ol ipid mxture to

[01!56PV Tthe amousl dinonaationik lipidd widch isalsebini thls\abpebhof ﬁhe invention is
nucl eic acids_are gr ot ected from degradati on.
typicgil 2p amoentRidrosm adeut Ocksto aRBw. Ioalimesming ampppiden a hole basis) of
i

15 SR AL SIS IO REGE gl compee
Prefersilyj the dnfoont is Iﬁl@rmﬁiolut)dé tabbwe 9 tishéscthe armeunt of cationic lipids used.
[0]%? e:hg Sgtt(azl))tlﬁleg as?ggﬁto of; 8\% 1%91 g)g(g\fr}&eépua}e Y o%h%)fdop%rticles
whﬁfﬁbcﬁ)g &F%@ byttllik'eméﬁbﬂg dlé%@nl?efd b8 [rAthedeenibMATREAS She nucleic acid-

n preferred enbodi nents, the cationic |ipids
hpmlrnartm eiimaBet qhaflgvmeutrgla)rmp,t\n owpzll eharpogdidhrprovides the

pa 1ﬁgb Wﬁtglr%%{%%r(#??% ElP?%Ft&Oél aé:?gn rsm%f r&l t%%agggo %gg%otmponent of the

parficley & Ml ceie a@ll W @dir idasRebsRaty e li)ﬁo({uem@ of anRidedBGrotein. In a
PEG 5000, PEG nodified diacylglycerols,, or

prqﬁg@dmy@}qqdpr@gltdqhgmkglp@)@y@r(@m@ys an interfering RNA, the noncationic lipid

is %gﬁs%ﬁﬁgﬁ%gmho qﬂéb %n ?ﬁeleBiE )Iné: ¥e?1%¥1% odinént, the

er eor . erre
nuéleib adidreefipsised dnemwrfgang RNsQIthem@m:aaasmc tipidianmixture of DSPC and
chlesigpl,and BBl pRibH OIS CRETMA Thpofies el grabodments, te

a plasmd from which
noxg%m?%tbe wma%gﬁﬂ{\éligélgb&tﬁhggﬂﬁ%ed the cationic lipid

[0158] metﬁm&nemodmﬁmklmaLm @EPL-containing SNALPs)

SRR S LS MRS RSty i

ms@ﬂl‘?)ln%?‘h 1! intPfor %%Hi’;bl@ a preformdEs QAL P shddthe E@B@aﬁﬂdeaﬂmue
PEGs); and the organic solvent is methano

whsmlrom@de’rIms ingdudeg in the litd orikiges dusingaoexampdg, élneh§/1NALP formation
steps. h{'J'he I?orst ?n%gl?llopl zi‘eclhmrclﬁle trehs%ftse 1(1)1f SNggPs having CPLs mainly in the external

face of the SNALP bilayer membrane, whereas standard techniques provide SNALPs having
CPLs on both internal and external faces. The method is especially useful for vesicles made
from phospholipids (which can contain cholesterol) and also for vesicles containing PEG-
lipids (such as PEG-DAGs). Methods of making SNALP-CPL, are taught, for example, in
U.S. Patent Nos. 5,705,385, 6,586,410, 5,981,501 and 6,534,484; in U.S. application Ser.
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WD 2005/ 007196 PCT/ CA2004/ 001051 [0155] As above,
contacting the nucleic acids with the cationic |lipids
woi2ooopissal | y acconplished by m xi ng toget heca/dA2o&t001051
solution of nucleic acids and a second solution of the

lipids, preferably by nechanical neans such as by
using vortex mxers. The resulting mxture contains

Nof %&%@% S og}%éggp'?gﬁubib@ﬁs il Egﬁdg }?&%aﬁ?n 0B R21d¥59121), as

weN @8 irCPE T Bitealidtil Appaodion P T/€A0AI046] (Jubtisidgs WO 00/62813),
sol vent. The addition of the non-cationic lipids is

eachfiwdagh iy incomeipied bereth Wyrekarensiey adding a sol ution of
[°1§2ﬁpﬁ% 0LGAL '&Qalaldcl eélh @lal%g dc:ts ?f M%eprggeﬁ{ {ﬂ(lgntﬁugl%ﬁl Y g@rgmhﬁgred either

alofel bﬁlﬁQﬂﬁnIre mmm@iysmtogﬁxraggmceepsmw edrtier (ach dsephysiological saline or
ac i she nmet hods kno t hgse of skill |n
phqsa%atggtlff%m aels‘rt%lrbeégerrdw%m%\?éoutw F%weﬁtraﬁ*ﬂ% a%f#ﬁ}a?ﬁard
ab@Utich 5(9@30 dehajaﬁ n‘@!ﬁh&lrhahﬁe Waede érﬂbe?éds ahe gﬁﬁmfét:eutically
e invention is ['y an anpunt o rom about
aco@ptﬁbk@:aatm uOtHep smltabdae;carhe.rs ambudet e.gowaterntmiféertshwatsd, 00% saline,

035%he §Bermadeefife S itey BPeogeinstpEr i essiiotabity. such as albumin,
hpﬁmgﬁﬁ{?pkﬁhnumg amount is fromabout 0.5 to about 9

times the amount of cationic |ipids used. [0157] In
[01p8} dihephamaseeot cartiérds gﬁr@s@bt adda¢ &qﬂomng par@vle exnation. Thus,

ot Rfr i R bo BRItk uEBe A PHLES o isBb AR Lot

carflb6|s@tICasforfial $alipe.d partlcles are elther net charge
neutral or carry an overall charge which prOV|des t he

01.5&} t (T senegnirptioyy efpagiclesan dhg phagmaccuties] fergnylatiqny can vary widely,
P § 0

e PR P 08, BLuaL £ RIRPIENL 4 618 o fg10 0% o

welghoahdwil bie sﬂec&l’d prmkedy bedlupt wdleinss, viscositiesy etef, éu acmdrdance with

embodi nent nuclelc cid,c ri se ninterferin
thepyticuas é“‘ﬁ‘&r?cf afmygpsteation s¢ lected o %@@Pﬁep %e@amamn iy be
mcl'%ge(ﬁ%tlb\s?@ the El'uﬁf 1dad %smwdhr\re%trﬁérﬁf §his8Hay be particularly

odi ment nucl eic acid conprises an i'nterfering

desRiaBle in petlemlzwa/ungmh@ommods associated xougestivd hfaBH@ lena@r severe

chol ester atlon
hPRRIPD A BB e R Por e el gy hg Tt o low
corldéhtrdtRns WE@S&hS@ﬂ&ﬁﬂhtﬁﬁi &1tRd sitdl Fhaflnidratni ety of

general methods for maki ng SNALP-CPLs (CPL-contai ni ng
IOIQNN_ Pes)desqribed aboi, tspsreembrsimints of ths rjesqatiayention the nucleic acid-
11p1d g)a 1cl gcg)?l}p:ngﬁ B}*dé PE@%E 1!1%&26%4 gll} 8@1}? érgﬁ&ﬁllngﬁ't@ ofttﬁéaf’nveratlon the

nu@éﬁbﬁd 1g3dl phrfieles séapHas REGId@Gbﬁbiblqﬁ‘opyl \ahﬁ;ngaws tine ofieh desirable
is included in the lipid mxture during for exanple

to ltnﬁ]é‘ SRIREPcarBpRgatsdhat agtt iggmanpeesipplar to the HAG é’.I.*IG comugates or

) T S

pr(ﬁfic&mjmedmstfelcmmeqmﬁg cipeudationheli fBiNAR Bsd mavdapigg 8 delveryanf the nucleic
and externa

aciag%)gal)eg%gl%sn {?)Ltgp taregt Sissygs. S%gé@éo%ggtgfﬁ# gut are not limited to,
pE@ﬁpﬁe ek Jlugétéss stMUsPES e&aﬁﬁa&% @E@Ja{o%ﬁﬁ&rp@as)(smsqiMPE)

for vesi'cles containing PEG |ipids (such

garhGsIDAGEM | mmi_lﬂimﬁla)ldsf onA KT AglirsiAtio PheOptirticlas. eTYIaCﬁgm the
cor]:c%rrltrz?t%(o%rg%ltﬁé cchflqponent in the particle will be about 1-20% and, more preferably
from about 3-10%.
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U S. Patent Nos. 5,705, 385, 6,586,410, 5,981,501 and

6,534,484; in U S. application Ser. 40 WO 2005/ 007196
WORQT5/@ARB04/ 001051 Nos. 09/553, 639 and 09/ 83PCT0OTA2004/001051

(published as U S.P. A Publication No. 2002/0072121),

as well as in PCT International Application

PCT/ CAOQ' 00451 (published as WO 00/62813), each of

onfler e SO RS TRk ERFLEr BY plefaiREREin HRRBE N Fec by

conv@itidagl, a@Mknbeh efepitizetidneshniques! Aqee@fs sblﬂltlﬁhsx&amflﬁ patkdged for
a phyS|oIog|caIIy acceptable carrier

use 9h fidteisH agrerasersi qonéltlerls aghlyepliitized, Bl?flmlylh%e& reeRagafionpeing

COl‘l’?qugeg{_j\g?lgggte ar%a%@ﬁstsroggtog %%Eﬁ)dﬁnﬂh%er%@dal ead?)%daosmlons can

conSith plit&nl\abédtlcbld?y sutpptahle dugidiatyhsbtharesas Enqulreditd @pprommate
acceptable carrier. O her suita (ﬂ’e carriers incl|

phyélobo glca}\ﬁqrgatlorgugl.fcg,aéa}lv%lﬂlgpng an }gfg%ﬂqgﬁ(gentsdog%ty agjustmg agents
and%hd fikd) for SRfheld) §odlhllﬁedcethﬁcémr@%cgdty SOBR! QHloRdd Bbtassium

anée sta such as al bumn | 1 popr ot el n,
chlcgi@b and ¢B,lc1emc‘chlqrmlt6 @]ddiﬁhmakbhahmcﬂtelsumenmam maermqhsde lipid-

ener al | ed foll.owin artlc f.ormation S
profhpts abeps ‘iarl prorest it BEHER ep Fafiptl A BpidRpigive damages on
stordbd. ULI%QPHIHE %e@ﬁﬁié@%ﬁéﬁch@@' éu\(:h a6 aPRABRfherdt @hd Wate$-soluble iron-
such as normal saline. [0161] The concentration of
spepificichelhtoss, swcht asderiozamineerreiseisdblé.or nul ati ons can vary
mﬁdely, 15 i.e., fromless than about 0.05% usually
at o at. 50 to as nmuch as 10 to 30% by
Xﬁ{mnlsg&a?o? Pﬁglgxé“erl%ect ed primarily by fluid
volunes viscosities, etc., in accordance with the
[01p41r t The ENALPEOE th}:fpre@m' inivedticatdan comengntlg de ubat to introduce nucleic

.exanpl e, the concentratio be.i ncreased to | ower
aciSTBIOR (8 ol A SR AL bt o st B ATOaPRIS WiffEgXRsession of

targ‘%@%éde? Uh8&drilingfe fle FBeft inDehiafdiptoNi@% MBthods for introducing a
at ner oscl er 03| S associ ated congestive heart failure or

nuckev agié (e. goamymfetrmgsﬁlﬁh) intd 2 e¢lh a"fhaﬂebtiaodqo@rp camied out in vitro or in

o BB b e e RS0 P ol P Ehd i P plps win e
ceu@%a d(}be‘ifioﬂa)tflt@{b sukm&a]fof@hda@wsna%a@amr in sone

ments of the present invention the nucleic acid-

lolﬁﬂp. dhe BNALAs of therpientiavemonEEGbe @dsaserst teplmest agy pelf type with
Whlﬁﬂ?‘%ec)ill alrrrgrr}ﬁ?ed o co}lﬂgtlgggbg:’]% ’il(fsgfbeh ht%e QH%‘er‘ G B vk 'eH«lIlc?cytosed

es ‘conprise oxypr conj ugat es
by 4 fortibh @f thiaells, aRtieang® lipids iwithl wﬁmmanespanﬁnemwnhshd dedis.
act in a manner simlar to, the DAG PEG co gat.es or
Trapgier of 1IRFRPPBRYD POIHFINuElsif AGisRaEEonplthe ﬁélitlcgeé‘:a%)éalfedﬂace via any one

of tﬁés%\h%ﬁltwag/@r fd S AL WReR ks | ?ﬂg pidte, RE QYR Iﬂerﬂﬁﬁﬂé is 1ntegrated

I ncreasil circul atlon time and'increasing t
intadithk icelé mentbirartehwnd nhetaitants afthel partiplectopibirtel wiltleﬁleumtradaklular fluid.

[Olpg‘]r g?‘g&pt | Sﬁg Seﬁ%@sgqclgpﬁo%%on%g%?%éﬂ?ér%%ﬁﬂggruéelgrerey or}oatsiRNA are
neo?ﬁ 1@&!11%% geﬁmﬁﬁ c@%@aﬂ@ﬁ&&'&%ﬁd@' @ﬁh&%unbthaﬁca%ﬁfétﬁ’@ted eg.,
ganglio -nodified INipids or ATTA-lipids to

herodtepqetrat predusor (Tgm) cellsl fibroblasts, keratinocytes, hepatocytes, endothelial

cells, skeletal and smooth muscle cells, osteoblasts, neurons, quiescent lymphocytes,
terminally differentiated cells, slow or noncycling primary cells, parenchymal cells, lymphoid
cells, epithelial cells, bone cells, and the like. In a preferred embodiment, hepatocytes are

targeted.
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concentration of the conponent in the particle wll be

about 1-20% and, nore preferably from about 3-10% 41
wOoWMANOBL007196 PCT/ CA2004/ 001051 [01631 ThePCT/CA2004/001051

phar maceuti cal conpositions of the present invention

may be sterilized by conventional, well known

sterilization techniques. Aqueous sol utions can be

k

(01876 B 3he bt iR isle qulleXAREILRETbe AR Bt S lo¥ifin the art
Freslidyi (hedH) ([Ctltura of t%ﬂmhl@eilsquMaﬁuﬂGif Basio T ephiique, ttlnrd edition Wiley-

adm ni stratio Th sitions n 5 co
Lispurre 08ty Ke%hqwté@éigﬂ igcheiysal @? @aﬁﬁﬂﬁr‘f}%@%@ Virology,

KubRGUR D WP PRLekid¥8h Gnd RBQ’SS R Qigﬂ‘ﬂ?é refeRebel | bl@éﬁistherem provides a
such as pH adjusting and bufferi’ng agents, tonicit

y
germdjl gsidertg tmgmhtma ofgalls. tﬁdturcckeqll sfystemesxmo;plvell bs @i therform of
acetate i sodi um chl ori.de, potassi um
mopRets GBo Bl houeR ST ShpBRTRAE SR onal [y, ¢ he
particle suspension may include |ipid- protective

agepat s Wi sifroltiet @fdnsferpi ds agai nst free-radi cal and
|'i pi d- peroxi dati ve damages on 10 storage. Lipophilic
free-radi cal quenchers, such as al hatoco herol _and .

[0188} e Fos i vitsp @pplicghonss Becdelivery o sikaYA can be fa3nyzesll grown in culture,

t
el QP B P B @R yﬁqlneg?@g?gﬁtaﬁﬂ?‘ﬁvf ahy e oz e In
prefaredeambexdirhgntd) eheusedld wilh be mhited uelB nioct pieteratdy indsnmalfan cells, and
cel lﬁé a&mf gu , to treat or prevent a disease or disorder
mogiprgterableiuman ¢ellx pr essi on of a 15 tar get gene) .
[01ﬁgfomw NotwhdIEthe CBEEHd thé‘MﬁlﬂtduQIélcaal é&ﬁ@l%é d@fen carried out in
hods for introducing a nucleic acid g., an

vitiontaes plaéaig atiplpgicaliyp cempatible mv&ngnrrefmmgcm@h@laof pasticles varies

It b f
il goripdiok 58 asPryipRlieion: bilds SR hebndhgut 1 mmol and
abd ) nfth&1S Tiedtheht ST the &dils Swittothe audleiciacid-1gtid phfiRles is generally
sufficient for delivery of siRNA to occur. &01651 The

cargrph\pFsat @hy&wi@glﬁalet@@n@raﬂaﬁeﬁe(ﬁb@lﬁ r37f’c<é)rf0bnerm1§@ He of srom about 1 to
48%”1? Ff%g%l%ﬁ t froth Bgut\gegl'hl%cﬁ)gsvm' ch they are mxed or

ce a or particles can either be
[0160]1 0diy bas gdup by pref@tudicntbodiferitd) @ lipdd hscleiexciligagizle suspension is

th f th th [
addFFléﬁ éP@W‘Vworn%ﬁe@rpé@ggfﬁgﬁ%m%{w rsﬁigeﬁvlvé}' feqey a&&sr@ gypbout 10°
cel&/m%&goﬁ%réfepibg} A u% 3K®* B Vﬁ?s‘frﬁLV THe @chﬁf?ﬁlono(ff tﬁé‘ﬁﬁﬁenswn added

, fusion takes pl ace
to l;halcelﬂscnls (prefaﬁblwa]f &ransabault el ae 62 ug/mLorml’ﬁeprcblrably about 0.1 pg/mL.

o B SOPE0L g SR e Rty ot e

SNAtIES: dRUipRi-bRRd tateesRebnl 8dn bddptacieéd. UARERPEIstAEE Mescribed in
of a si RNA are neoplastic cells .g. tunor cells

S)
detathan Hep &’lamyt\EBllca(wh &o. tel B@Wﬁétlébéwdwé U.8.PgtRathlication No.
emat o

20y e AT ARG hoR)aeteren T bufCliads o gppge of an ERP

assafhd 8 distihghich ﬁie cFfedt Gmebls fativaicaipid dnd, heq&t #pidl cdgipdnents of
neurons, qui escent |ynphocytes, term nal

SI\@&LfRs@agqqltqnath@@ relatiyecttest 1@¢1ng@m€a}(§ for ﬁ.@](}ijﬁ]yflwtablhzatlon of the
end:o% 1ln§l’ mBAb&HE! h*ﬂglass%?lalllﬁws LY ORI Rk dmine quantitatively how each

component of the SNALP or other lipid-based carrier system effects delivery efficiency,
thereby optimizing the SNALPs or other lipid-based carrier systems. Usually, an ERP assay
measures expression of a reporter protein (e.g., luciferase, B-galactosidase, green fluorescent

protein, etc.), and in some instances, a SNALP formulation optimized for an expression
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30 cells, epithelial cells, bone cells, and the I|ike.

In a preferred enbodi nent, hepatocytes are targeted.
WOLR0ANMD 7205/ 007196 PCT/ CA2004/ 001051 [0167] TRECTI@A2004/001051

extent that tissue culture of cells may be required,

it is well known in the art. Freshney (1994) (Culture

of Animal Cells, a Manual of Basic Technique, third

o o o St B0 R o
ERKussal ein b&adhpted Do nitasyre dotvaldgnkeon afidaristsion olfacar’getesleqluence in

the references cited therein provides . a er al

en
the grasereetos abrace o anipterisring 8N4, Bygpmipens @e %RPéfglt &R of the
varffp B AT orPfet T st ShBlagolip 03¢ AR aqitnlfc the optimiced
sysgane.gt,theSINALP[d) b8 lipak-basad fortrutatiap phat bag the igsgatasheptake in the
delivery of siRNA can be to any cell grown in culture,
ceHwhet her of plant or animal origin, vertebrate or
[0178)Y €KLy AfaBels fLaftl i Bt eI aRhy bIIRE prdsentifvention include, but
preferred enbodi nents, the cells wll be animal cells,
are mot lemjsedefog sxiotryl latelsymbiehaas fhusiréssentalyds (ermsluqsesstiaraat idgrivatives,

b Gy SO o PR D Bl A D

such Tek £ rel ak@&rhodinte isSthidchhat ODR Ia)| stc ¢ BigpRigeRinEbiotin,
medi um The concentration of particles vari €S )M qgel

phygegsathdinn d MfpA: GrDpsr Y, andithe lilsqgmdi@awl@rspclb@& B, 48, %%, Yac, p,

SRR SRR Bl B0 PR T o

col@arhittric1€l1s, sucheneohdidyl gotdior ¢odsted glasadr jhytieibehdsy swdl as
tenperatures (about 37C) for periqds of tinme of from
polmsv@fle@owrowgenﬁo@% ety Ihe o) Sandr cohBles apealy & ipgjregtly to
oo AL 0 SRS cHEE! SECAR DA BERY S o
the 68- 2B%ndioated slenve, pivadeediriet] dfdatieds/candearsed Withdtha shoige of label

fram about . 103 to .ahout 105 .20 cell.s/ re -
denghdine PRSI SIS s Sa5a oL epigaion wiidhe SNALEE sommapg, sabiliy
req@rerh &ifts, 2HE BENABbRNnAANRGtdtRontaRE dpbias provisisRf er abl y of

fromabout 0.01 to 0.2 g/nL, nore preferably about 0.1

g/mL. [0171] Using an Endosonal Rel ease Paramneter
(ERP) ashuyivo gene tgansferery ef fici ency of the SNALP or
ot her 1ipid-based carrier systemcan be optim zed. An

01755 PR @Gy 18 ShAIEEhEbE el b Byl of sRNA 102
widéuhtietyaifivenietyates, 2ocl 2003 MAWTAR N)ch ais rewings) felines] eheines, bovines,
by reference. re particularly, the purpose of an E .
OViREy _g%mngs,trefeaﬁsg/fqgﬁaﬁngﬁ’ FHacL P Bt PRt buffamie vivo
delitdﬁng)i &Sth@?ﬂAm@'s nyfﬂe' 1Bt (COTGRRAD }osthefsite SHALFS PASS SRk (iee.,

r relative effect on binding/uptake or fusion
distal froihdbs sisbiflinteessf)on of t he endosomal nenbrane. This

T T FOOREE LT
aci®¥o54 ERlablat &6 L&l Gialbod £ & ystéhd sueh @B e circulation, has been achieved using
nucleic acid-lipid particles such as those disclosed in published PCT Patent Application WO
06/40964, U.S. Patent Nos. 5,705,385, 5,976,567, 5,981,501, and 6,410,328, each of which
are incorporated herein by reference. This latter format provides a fully encapsulated nucleic
acid-lipid particle that protects the nucleic acid from nuclease degradation in serum, is

nonimmunogenic, is small in size and is suitable for repeat dosing.

44



10

15

20

25

30

30 thereby optimzing the SNALPs or other I|ipid-based

carrier systens. Usually, an ERP assay neasures
woeopi/@ssicon of a reporter protein (e.g., |uci fPETAA2004/001051

P- gal act osi dase, green fluorescent protein, etc.),

and in sone instances, a SNALP fornul ation optim zed

for an expr essi on 43 WD 2005/ 007196 PCT/ CA2004/ 001051

[019#}? S ﬂ'xg?: #LP& oq R%gse?lﬁp et %og]taégﬁé)f %[im%ﬂgt%%a%llfl énga\%ufgeg%]own in

thelagt 1ﬂé1aa1hg,de & Olnﬂﬁa@'ld)ﬁﬁyd ewRnRguklatly, aobaitadebad g, iatradeimely,
a target sequence in__the presence or absence of

intraperetpReatly reyalintrypsalynpriopicglly.Hor ERpEPIEofh e SE 4. SFieppe261:209
(19%2)r e%ﬁbae?\ﬁ‘l P\%noﬁg Ha veg & p@as‘ﬁﬁﬁec t@tﬂé% td:ctrcr)]hﬂgéxges,?ﬁ%e, etal,
Naz{uﬁ3 %&2?3 )detsgli(beds :nﬁrefhﬁ?‘liﬁglg&lfelﬁ'p bﬁplhﬁhiddispo:sltmae lcgmplexes (i.e.,
lipqpieRs anoBrghtThyt il 4t el 208 305 (1989} HescbeSisievenous and
intliafa}%g{%l" d%'ﬂvérﬁ/qf?ga?fm(? W tionf! ﬁfpla %meleﬁﬁ eﬁuet SNAEP? flal Bk

suc orescent  dyes (e.qg. | uor escei n
adnaintsteted aload oviasnixtugel Mhasahryblohxgwﬂwancapmmm%(nmlms

F TC d O a dd ti
Ph3b9 QKT A TRt SP S B CEPE SR dboute oT
adxﬁlmkrI@n aftf fandafll S¥EGALiBal pRAc@ike.n, phycoerythrin,

DyesTM and the |ike; radi ol abel s, such as 3H,

[011615 1 WisBPrepatiog phamace@ el pr@p@ratlorénzfyh@@uclew a¢id-dipid particles of

ra JSh . dase
the SRR s BB Rlb PRER aaibe! EnRIGE BRBRRS parfs pich have
bec@putific® ke dgtascliafingt aﬁlbtyChﬂi@ polgicles WE Partisles w1th nuclelc acid
pol ystyrene, polypropyl ene, latex, etc. The | abel can
poren assqpiated with e exiprmst syrfaser She P]Q/arfn@C@:‘UfSl @Eigsdherneradly added

foll%tlﬁl%ae (ﬁ? ‘nﬁﬁ r Thﬁ@ 'aﬁ%xk%ﬁé ?Qrtﬁ%sg foq'éqeﬁ Ve gg?tlgﬁz' daf be diluted

nown cate ove,
into\pleemdedutiealyy mfceﬂ)talbielcmw be used, with the choice of

[01%%12? h‘ggp?lg-‘ﬁpl&,%it?(%l qfﬁ)gs 7 L%;It AR r u%lcr:aj ?Qﬁ}eq?%e(&pg];an vary widely,

e rﬁ&’ri'lés%'ﬁ‘?aﬂlté’bou?@ ds %/%gﬁaﬁrv/l #® of BSIEJSVQWR atd QN amlgch as 10 to 30 %

di sposal provisions n vivo gene transfer
by peighsind wilkoneletddquinmeily by flukevahiaeRyiscasitise etgs enladeordance

vVivo deliv f . sSiRNA to w de variety of
W“b gl? %rsmocfen%f a@ml?f&r%’m@“&u ch as cani nes,
(01778} i "Iﬁé am@aht d’f%rtlcbé%‘ékiﬁﬁﬁistere@%ﬂ&ﬁpelﬁﬁﬂfdnﬁﬁératlb ganélsic acid to
| agonor phs, sw nes, primates, including humans.

lipidht matslcu@énuc)em;acrdfusgd;éhmap@, staigybeing dl@grmsect, itheeage, weight, and

con:j(jhtlci?lgc%fl t?f ézﬁle%Egndsﬂu% @dﬁnehpéf:tpg gllnilcﬁé,slﬁ.ff %J]{@ g}eﬁeégl'lsx{ e between about

0.0dahd Wiesw SO exig pdﬁ kﬂbgﬂnﬂ@ﬂ&d&h&igﬂyprefera&ﬂy betalekry asout Ofl aald about 5
t her apeuti ¢ nucl ei Aaci,gl to a distal target cell via
mgfgRf b@glw@r@tgmpuaéor% BRHESH BEG 1BISCi®Ss  been

achi eved using nucleic acid-lipid particles such as

those di gcl osgga.idpRUMiveAed PCT Patent Application WO
96/ 40964§ U.S ﬁ%I‘f’atent I:S‘ES 705, 385, 5,976, 567,

5, 981, 501, and 6,410,328 each of which
[0179] In certain circumstances it will be desirable to deliver the SNALPs disclosed herein

parenterally, intravenously, intramuscularly, subcutaneously, intradermally, or
intraperitoneally as described in U.S. Patent 5,543,158; U.S. Patent 5,641,515 and U.S. Patent
5,399,363. The SNALPs may be locally injected to the site of interest (e.g., a site of disease
such as inflammation or neoplasia or to a target organ or tissue) or systemically injected for

broad distribution throughout the organism. Solutions of the SNALPs may be prepared in
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are incorporated herein by reference. This latter
format provides a fully encapsul ated nucleic 30
woa003boligei d particle that protects the nucl ei ®Caaiat004/001051
from nucl ease degradation in serum is
noni mmunogenic, is small in size and is suitable for
repeat dosi ng. 44 WO 2005/ 007196 PCT/ CA2004/ 001051
wa(%p él'u71t5 l)lgl;rrg&eg (n g %lgfactﬁagfs tlglsﬁesrglghs fngy g{%ﬁ 'bggret%gﬂedkiﬁ glycerol, liquid

polyétRylegk glgcols,.a@d ,mlkﬁirésaha’eﬁ)ﬁhﬁid)dn ollat Tapivaby tireé greparations contain
subcut aneously, intradermally, intraperifoneally
a prspeiVative tp RrevaRtha gropth of ntl%feprcgamsw peraliyiphes, adzweistered

1ntr:§£r/]etnr%gsl , tﬁg lnﬁ % a%ﬁillg/pag ?art as m 1@8190915 'a{%el%rri{'lglﬁffd with a suitable

v nous | ver -cationic
phmaqfﬂuﬁxzﬂsarriﬂy d é}ena'allﬁlnormﬁ WnidiferrdesaBo@( 13560 50188 aCl) will be

emglgiﬁj{ bgé pka{]rh{gggua’}ﬁ:ai %g(gelgt\é )calgrfgﬁﬁ)ugp} ggiﬁla Eetcagpers will suffice.
Add’iﬁbnal sulitfle carfibrs a?@@esaﬁﬁed(&% ) Rgmmﬁ% PI@ARM&@EU?ICAL

intratracheal delivery pl asm d-cationic lipid
SCHM@E&Mack AutdisENgICRanpany, Iﬁeladeldhnanli’ét Ettedd. a(l1%$fé dys vsed herein,
xpure with a si.ol ogi,.ca acc car
“eafrishe hesides o SheittSireenf BPersibn SR Bl BBl Fegients
antﬁﬁl:t@ﬁﬁl%@d'aﬂtlﬁﬁgélr%@ AYS Sstbhil ahd 8bdodptiod delayldl agents, buffers, carrier
adni ni stration and standard phar maceutical practice.

soll{ltmmaqusmwnarCQﬂiaMSn@dpsh@}lh%cBm phease “phapreeuticalisaggeptable”
refefrs ?0 01?1I frﬁcateg ahd Qérg% ﬁlts ?llla? do ?1]:)% ]?]IBHI?CCI %}Nﬁ]@fé@ Or sﬂn‘ilar

era
untaﬁ/hldl rbacmod vﬂ&htaklﬁ'inﬁStemﬂltG a hhﬁl\aﬁ The preppratioh béﬁh dqueous
reduce or elimnate enpty lipid particl es or rtd I%Itﬁg,art

compasHion fhateoRtasi aProtgHy as %ﬁcﬁ‘fé‘é’@&%ﬂf‘é‘&lw"? uq%ést

) S 455 SRR RSBLISE, R A fonyjons o
suspérts&msi shudadpfamm sriiteblieorf sofutiod, int dveugensipg irg llqatul mrfpr to inj ection can

| ut ed harrraceutlc I C table carriers.
alsg b prepérethe ThE REEBARREE FBhA 101 PpUPEREIREs i n t he
[019[‘7]ar TReRWohfRbitibAS Has b'%tét&ﬂﬁe@ B coeNtivhdl BbY¥somadl sRrilization
fromless than about 0.05 % usually at or at | east
teclatbquﬂs, such agdfiltoativn. rhhe noxaposlmnsonaoccmalbyhmagmtlcaﬂnd acceptable
e.sel ect ed

au){l}\ﬂ 191y Sgt?sltarné:gs aserfgmped ta ag%rg%lmafﬁ% Bféyskcgo %Mc%l%g'ﬁ%hons such as pH

adjRéinlgi a6l baffeile Seeafs, amibity diusthg ogents heaingthgentd didiheTike. These
amount of gartl cles admnistered will depend upon the
compsitipng ath be pterkzescistngrthe thhrpﬂuﬁs refeEed i @bqymoaraltemaﬂvely, they
C
carlEpr Gl el Shler Rfe oG s TS xR RENR o BRARF B packaged
forjusélgn@idred indeh @seplic mbmilams dndtl y(yphhllizegﬁnhe iyphilizeé preparation being
bet ween about 0.01 and, about 50, ng.per. kil ogram of
corpiasd Wish grtenlprarearntalYigRiE dh 2 dBBINTHON: and about 5
25 ng/ kg of body weight or about 108-1010 particles
per injestiongrd)phiNergtabl e Delivery [0179] In
certain circunstances it will be desirable to deliver
t he SNALPs di scl osed herein arenteral ly,
[018h} r dv eertairs hyplichtiensathg SNALRY cﬁscl@mé hereimaey b (elivered via oral

admlmstragon patlhl YndiAdual. The active compounds may even be incorporated with
excipients and used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs,
mouthwash, suspensions, oral sprays, syrups, wafers, and the like (Mathiowitz et al., 1997,
Hwang ef al., 1998; U.S. Patent 5,641,515; U.S. Patent 5,580,579 and U.S. Patent 5,792,451).

The tablets, troches, pills, capsules and the like may also contain the following: binders,
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intraperitoneally as described in U S. Patent
5,543,158; U S. Patent 5,641,515 and U. S. Patent 30
woR2089@)7883. The SNALPs may be | ocal ly injecteddmcAioes/001051
site of interest (e.g., a site of disease such as
i nflammati on or neoplasia or to a target organ or
tissue) or systemcally injected for broad
gelatiln; ek ciplents, bibrichntewg flavoringdezeatsg Whenthe Sodage uoit $oraf istahmapsule, it

SNALPs, .be prepared | 45 WO 2005/ 007196 :
may SRR SRS e Ve abevesFRe: iR SGFas. & arious other
mateals A% Bepresdrt §P€Ja$ih?§1§r 0 RYhetd %€ nRRU M EPHRREal form of the dosage
gl ycerol, liquid polyethyl ene glycols, and m xtures
unit.t B¢ cawse, angmaterial iised iTpreipeang sny ddsegeeumt oparshouldibs

cont ai a preservative to preve the gromh o
pharfrac sptbe g nEd Seiohify hoh-RhE Fbe dhf s PElovel
(o182t @F&ﬁﬂ%&héﬁe fogul Mtk @has d6iath htiledsdalitat Di16h B6the active

formil ations are fornulated with a suitable 5
compaidras eaiei ddthipuglaihe ipercentaghel the potiverpgrrgientisimasy, of course, be

. sal i - 1 i 0 I

vac G At B Wby Mobl 1 B2 SR LB BB f 9% or more of the
weightibit wdtifie ofitheitetabfonmbilatisnf Nateally, Adimiduanaf ackive tadapeund(s) in

carriers are described in, e.g., REM NGJON S .
eachpherppanticalinl wsaful campeipprsmal e Prapaiadiis fichg Wdnihahg suitable dosage
i B HEA B, h0e S L Sy le G RS Rt
bioav@bdity,\bedlbgicalshal felifes tontpsaf administrdton, fiddacttshélébifesns akll as other

and antifunggl agents, isotonic d absorptio .
phararol g WEGAFEbOBUY RSP e] DY 05 At [ GHie he art of preparing
suchJhaRfdtRLGE:E forfiflldtRhdSndas gucthpﬁ vhiidt§ of dbR g BRI atment regimens

“phar maceuti cal | y-accept abl e refers to nol ecul ar
may daidesitabde. and conpositions that do not produce an

allergic or simlar untoward reaction when

adm ni ster ednt 0 yman. The preparati on of an aqueous

conposi ?1 on Nﬁ%‘t‘ﬁ%eglr‘{t@% ns a protein as an active

ingredient is well understood in the art. 15
[0183Y pile adrtain embodineatspthsiphameecdtical ponepaitechs atay be delivered by
. injectables, either as _liquid solutions or ..
mtra:gasgb%%@flagev,g a@dfop PHheT 8RTPIANFRV Y P’_&%lleﬁ:t Msthods forglelivering
nucléid %3%%3@6&'&8!13 Jlikéw?f% eI gsha hdth bR sl hallbeéh B&cribed

prepared. The prepafation can al so be emul sified.

e.g., (DU B 1P &btre 567 6t omil tU. Gn Ratentd, B4, 3t 2erliikéwisel thy delivery of drugs

wsin ) S0 SR3TR 13k b K 00 g SR cor
comPORHITRO ESItRaEa Y7288 EP4ralse wellOcrwtl ih itidd YhaPtaREBDAQSts.

_as required to approximate physiol ogical conditions,

Likesvigsh transnpidosed jdosg dehiyernid t of B goBtgtraflyioraegheytene yupport

adj ust i ng.agen td gents and the |ike. These
mat%’%ﬁ‘g%gﬂblg%Hgﬁcgﬁp%ééﬁtsst@r%%“?zed usi ng the techniques

referred to above or, alternatively, they can be

pr oduced. und@opidabDelivergondi ti ons. The resulting

aqueous sol utions may be packaged for use or filtered

der aseptic conditi.ons and |yophilijzed, the . .

0180 O OB BB AR sib bep B S8 WP BITHEES iy e igcorporated into
a br&aﬁi%r‘n%gofﬁ?@i@é? 19 st ORcIRAnG! bift QoPGitBd &), palk] A, erulsions and

O al l'ive t he

ry [0I811 I'n certain applications, tf
the IBRAFPs indtas ct, dlseshispas@inrcontajninethd auclerast-lipid partidles can be

formulated and administered as topical creams, pastes, ointments, gels, lotions and the like.
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adm nistration to the individual. The active conpounds
may even be incorporated with excipients and used in
wotldoes/dooram of i ngestible tablets, buccal tabl etP€I/CA2004/001051
troches, capsules, elixirs, 30 nouthwash, suspensions,
oral sprays, syrups, wafers, and the like (Mathiowtz
et al., 1997; Hwang et al., 1998; U. S. Patent
56151 U S. Patent
SOP Hy%%ug? L@ hte?aé%?fg?ﬁ%aﬂn%}tl | s, capsul es and
the I|ke may al so contain the foll ow ng: binders, 46
[018%)D ZDDéBJn&OeIfﬂlﬁﬁhrﬁéﬂfé mLﬂﬂda(hﬂ:’b usgda faxtpirmphymcub p'r éra:rzfpeutic
Iubri%a fIavor g} n t he e uni
el BT SRS ot BATAl A ag IO O SRR BRI pocicted with
exp%%glgﬁ '0?b§er9)fpr¥:§§ﬁ)nm\’[§rg%ﬁ/&€uerﬁe| TRy SFiIAq,qfsra'r@ﬁdeﬁ*tér@d‘ﬁ) the
materials may be present as coatings or to
sub;nchmram aoumbsliffigientte ephryglthmapebm: msmnsgh@g‘@cwag@t An amount
O co ter“ used

adefiits lpsrsmmphto s 1S ALERS otk oall SRR BRI B Aluprs or

“ef LN @3k bAhMYutoN i @té{ﬁuhlﬂg e fRITR VO AR OBHTIOI ERESINALP to be
101821 Typically, these fornulations nmay contain at

admipistsredainde treptmeniodr prophylaxiy efecondibippbemilede cxpression or
ove?%é)queos g Tfﬁl% th%r S atgg PR%S él%ge\%g&atéégcﬁxi?g%ﬁgg k)ﬁg/ﬁlézgvels of the
SNAEPWESN]AEB wdimheso ﬁn&ﬁﬁo@ﬁﬂs@b Oﬂtheﬁﬁ)é}faw asgdi9ated withre®presion or

the wei ght or volunme of the total fornulrg i}(ﬂ
ovesgpigsairn pf therfargghgnngt ASMIBIsHRAR 38 b daFRIRIShet viginglepr divided
doskdierapeutically useful conposition nay be prepared is

such a way that a suitable dosage w Il be obtained in
[0186]y Fovexampid, thajSNALchan he admnmfm'ﬂcﬂ to £athgcnt snfeatehwath, or at risk of

solubiljty, avallablllt lif
beingm oSt Wil APRINS By FraoorsYismor REREIY A shivid pigtergllycorrespond
to aas%%ﬁ’érkg khat Bﬁ% Qﬁ@&l&ﬁgﬂ ?@ll& 1§@1@§1‘f&€&@tdf ASmWrddrghfsm, and should
tenpl at ed” by one ski l in the art of preparing

alssbetnighatorthe mrp@@hmﬁmr(nmtelcasbmentafmn de m@me od the natural

gen\églrgl o& g@aggntgl% f\% q@%fiébz nFmgctilglg dnrﬁel%qg rc%)mplex 8y 1n?r%duced into
tar BRI ARNE Sor o?éﬁsméf@cﬁbﬁ o108} inGrOvVENeas {nj€fisn Ay tHeapeutically
del i vered by I ntranasal Frays i nhal at1on, and/or

effestitie dosge Sleatingef sequprycey st encede sepes gesgsiategrwith pathogenic

mﬁ%ﬁﬂg \égr{ !:cﬁl%enl@ﬁ'tﬁy gé ﬁseﬁ(hlll gOIﬁngBtg&L\tNitﬂ Bl ﬁﬁ{rgty o (g cg)gsentlonal

nasa rosol spra s been descri be
agefitsQised tontrddt ths. paBrigemnit cBchIﬁGn S’B}&: taeatimeht c3n bPadmitistered
5,804,212. Likew se, e.delivery of dru .
prophylagiicalufo pereqns ghfitk & eingsfested d(vitik yggwgfmarmgroorgamsm or to

per%%% %)re ’ 72%&3%9?@? gﬁiglggémgw &8&%5n15190 npounds (U. S

at ent own in the
[018Tar irae preféroml enatradément) thk eoinpesitiensand mﬂthmhlof (chmgventlon can

conglgrlbilﬁx\é )E ¥e hsgfiftqb ;e{CEifltglVal‘eglé?I%B% &u%/}%]gsbrfo%%t(gr%rg e.hg a¥1 i$"For example,
SU]ébl%%Qeg)ﬂ)? m}g@itlﬂn ofl &R B &atits Bi Wk YncleeBfhtldihadidddeq@énces encoding
exanpl e of their use, nucleic acid-lipid particles can
S, G, |andé¢]protemseBREnE@I, and EnlI (see, e.g., FIELDS VIROLOGY, 2001, supra).) One
of skill in the art will appreciate that silencing of genes associated with hepatitis infection can
be combined with conventional treatments for hepatitis such as, for example, immune
globulin, interferon (e.g., pegylated and unpegylated interferon a) (see, e.g., Medina et al.,
Antiviral Res.60(2):135-143 (2003); ribavirin (see, e.g., Hugle and Cerny, Rev. Med. Virol.

13(6):361-71(2003); adefovir and lamivudine (see, e.g. ,Kock et al., Hepatology 38(6):1410-
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a broad range of topical dosage forms including, but

not limted to, gels, oils, enmulsions and the I|ike.
WORos5/00mBbance, the suspension containi ng the ®aTIE2004/001051

acid-lipid particles can be fornulated and

adm ni stered as topical creans, pastes, ointnents,

gels, lotions and the Ii ke 47 WO 2005/ 007196

8 (%@Wﬂf %Qé%?ilt?rs%ee %!«g& Gy N;ﬂ;ﬁ Hane Hié% 407-414

(2003)3dfaﬁ1miclpvleghy,leeg:IYﬁrdaydmlae&IapHH&pa@ol 3T(@p26mnt (2002); and
sub ects | sease_ or

saiEegBIIE © HELO e ot QRS CidloPiots Medopo Bl aie] sy, on
[Ol@?] ah ah ﬁér exef I%Pf@mba_chﬁxe%%t}ﬁ)r @nleml%'oﬁéaﬁ{sﬁ{jlstl-ﬁV For

5 su | ect an anount ficient to el
exdnh;ﬂe,a;pﬁahle sitdfsd”spmhﬂmmmort the Hidt viemstinclide ’BA’IﬁuREV or nef (Chatterjee

dequat e co s .is define .. )
er ASLESHASSINRY | B S 35BS R AR bigin protin h
famlﬁ&t@?ﬁfé'é{ﬁor@ Qﬁﬁnsﬁﬁcé&‘lr@lm Fe- mRNAdﬁBl%rtHb Rbdleust Nalim et al Nature
fective anobunt of the SNALP to be adm nistered

338 %4 1984} et s hpught dpbe b trriissripfionad n@tmaitqmlgat (fwhqﬁlgns by binding a
SRS R SNSRI RAg s BT Bpl L 85 1992,

Thd BuctbiblabBig - 1ipaiNebple@Xd itrbd@ed 1i@b qielmb@géﬁaﬁmmbp@fetﬂc @&m cells, either
dlsease associated with express| on or overexpreSS|on

ex yivoron &y drfraysnoygdnisctiondiartherepentically effeetive datse oisitreataent can be

adrﬁk&_%'e@ glhoiggl tgéaylk persgrgsa?rc‘lsk L)pl}%gé n?@crte C@égwo{ t]gf‘apersons

alr@idy ahfected kvithf HIVo eAnao gouks edtlestis\aird iised forduppgesing expression of
m croorgani sm . The si RNA shguld preferably correspond
endpgenepis e dpigisirleensrancpting adhasioagueiiisal role in the

[01'891 Cqy Qﬁcﬁhé}fenﬁﬂ?)ﬁlrﬂérﬁ r'ge E&ﬁﬁ?ﬁt’i@nsadﬂg nititits &f BleSRvdiion can

que t he m croorgani sm (or at |east absent from
cortvieniegty bcmsadfto tiicet disstasesaind dgendemectofacterpad bgekpression or

under goi t her a . The nucleic acid- I| idco
oG EeE & i o taing O Erlb ) L SrQEpEce b GpRihons ahd methods
of B iiMNti6X caH HusRl tdifedt AidiaOB0 AkBadeb hRE HisOdetsTed., diseases and

therapeutically effective dose. Silencing of

dlse@qcsen cduch thadivemis e derggfeanddivasdiserdses and disarderplasunl g% dpicexample,
dyé\hp%cl] I?IP% éltld db&tl! G sﬁ]ﬁl? thg axl? #%gﬁrabgte‘iﬁﬂ IQI?C genes

nlnlstra I on 0 conven

assbéiated @dth mb@b¢las diS@eddl ahd Gsodddrs e beﬂbﬁﬁuﬁéﬂ&iﬂﬁlﬁ&tnv@ﬂﬁbnal
be adm ni stered prophylactlcally to. persons at. risk
tregfmenisi fatheser disarderswi erexemple sl enserni@eprcrvy gl dylipidemia can

be E&nbﬁg& ﬁgg}ﬁaeﬁ! %F@qu}ﬁ;ﬁ%ﬁﬁé %gltl ttble agﬁi %@ﬁt%ﬁgﬁ%é‘sms and cholesterol

croorgani sm erre I ment
absmqrtmnsnhlbnms sactdasnettiade, plﬁintt sinzmoilsmza‘otsg pusiyplamolsZEs well as
convenlentgy be used tq treat liver. digorder

nuirggenliGals, yich as Aaiben, lpﬁélﬁmpcﬁn SQURPLEDS, P Mﬁq%qﬁémg]logg? Squalene
yIItﬁ’e[se i fHbiRiL 'b@l@ afd tPéﬁ@pdﬂ?ﬁlﬂHlﬁoi‘sSSI@EEP Eléﬁvdgécdc%idzﬁmg protein (SCAP)

nucl el ¢ acids sequences encod 1 ng
actprating lipands AREtitEn hcid fmaciin he¢ipinsee h@a @)sg figh pilp@ntioxidants and

poliissiit ot v eehs e ot MR Geles flopthavme a:
chd18férb] ddySrdnsfepsst (RTATGMhibitors, gemcabene, lifibrol, pantothenic acid
analogues, nicotinic acid-receptor agonists, anti-inflammatory agents (such as Lp-PLA(2)
antagonists and AGI1067) functional oils, PPAR- -a , -y, -8 agonists, as well as dual PPAR-
a,/y and 'pan' PPAR- a /y,/3 agonists, cholesteryl ester transfer protein (CETP) inhibitors

(such as torcetrapib), CETP vaccines, upregulators of ATP-binding cassette transporter
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be conbined with conventional treatnents for hepatitis
such as, for exanple, inmmune 30 globulin, interferon

wa ®og0071wegyl at ed and unpegyl ated i nterferon @CT{G&2®04/001051
e.g., Medina et al., Antiviral Res.60(2):135-143
(2003); ribavirin (see, e.g., Hugle and Cerny, Rev.
Med. Virol. 13(6):361-71(2003); adefovir and

(AT IR0 ST GRSt T RSB Butilipoepjor class B Type

1 (qu;ﬁs, w ﬂl eyyinetetio apolipophitéia N Apd Eeelatad gep,tldBQ I‘eﬁleﬂdiedeltelease
din. Invest 112(3) 407-414

maqlg(}ﬂyaéqagp,,, qtor(vg%@l @n]@ 1ping, p%xyabq:{mgwagtptm aj%%ségtm/CETP inhibitor,
statﬁx?l‘szRéggmztl eit@&@mle@%@%ﬁaiﬁ’k}blﬁgﬁgtggfg %f)i‘@ 1%\5@%5% (rﬁiasgg'g?teare under
devﬁzmﬂxﬂﬁht hnd altobllmrty aganyp(seye. gr;rBayh amirﬂtgmt E@qnaﬂpmgﬁhamacother.

' ' is H.V. i.tabl t .
401 0o BRI Liisistesiipoing of Seremiobtid i ARGt pe combined
with! ﬁfeatﬁ@ﬁta@vhﬁ idsBBn a®lveRhas diePmbBiieatidPAidlddRisk4 88

(1992)). Rev is a regulatory RNA binding protein that

[019(ch Anglagess methodmn@ meddbr sHpppissing @xpiessiqy ef qmmenbus)mcmlent
338 :254.4,3989
cell. ggn?shagﬁ%%%'teq 8}\{5 éUIgOI{I geélﬁglg I%l?cgb eflf'ltﬁeiﬂsf Al“%r('lOE %rglvth and tumor
migrativht hRASgdic BinesliifgnmomoacReRI |gE1he§SnSLﬁ:ﬁQ§ €€ assdciated with
flanking MRNA. Karn & G aeble, Trends Cenet. 8:365
inflaogiory andautpisnmues EERONSES; agmdprueeepé@rgsn@s« geres associated with
neut&iﬁe%@rge%‘t% dlg&c?erg %HE ggéﬂl?&&l %@n&%@&ﬁ?ﬁt&f %vﬁh St rglrﬂfe% 1!)1'? and
enous 1 nj ec
surtihgr dpeiet Igét&] de;{uﬁfcé@@ﬁpamtﬂhmﬁtereﬂni'e ﬂB&:ﬂbB@Mpr@an be
adm ni stered prophylactically to persons at risk of
being i nfected \/, or to persons already

i nfRct edD%ef%OW%IG‘AEkFOQOUS met hods are used for

suppressi ng expressi on of endogenous recipient cell

[0198NER s%meoghmlﬁ&m&h@ﬂudwewungnd ga'én[ﬂ@a &%]detdata@mhh@é plasma
enbodi nent, the conpositions and nmethods of the

andforeehs ofthe suiect Soh%@di 3By 6bI2u8br 06 hpprsafteradspinisgration of the
d sorders r erized ' .
w8, 2BOBLEE SR BB EAo Y BB Jurfls o e o
mcl@&ﬁngo‘E exiifle Cdirae0adtédtion Hf @itChatidlew) detectiin éfike 1nterfermg RNA
i nventi on can be used to treat netabolic di seases and

sequenserdeigesiop of e targpisieguanse ghintergst Sg Jor deteqhing e pigsyigpeor reduced
di sor ders)
exP, késg]ﬁﬁ otﬁlease{;@egl)g(g%ﬁ@&%%gégﬁh (‘rﬁn?gl@%%gl di abet es.
One of skill in the-art wll appreciate that silencing
of genesl. assDeteati@dofPanticlest abol i ¢ di seases and
di sorders can be conmbined with conventi onal

ea nts t.hese.di sorders,. For e
015 MR Bl e B R G8R A2y BagiRids MRt he ant.
Fortdk%bféemab‘él &dh bef @Upled At orShditdcll§ to Richb@pasdntlof the SNALP or
sequestrants/resins and chol esterol absorption

otherdiidbessdsagise Rydem asiag imathnds welldemowaria tes a1. A aride yariety of
labﬁg lcay ee&]s% wltﬁﬁue Iolce %§la%§k ﬁcﬁﬁ%ﬁ{} %%%ltﬁ/ﬁ%ﬁgﬁhlfaeﬁ, ORL of

Ium and SOy prote

con@\rgah@@weﬂsl thé SNNL@%mp@MEﬁt]‘@&ﬁhlyﬁ’é&phfdrﬁnSs ahd hwailablied
transport i nhi bi tors SREBP cl eavage-activating pr

instrugaongtionand; disposH provigerty Suitapledabiels inclade.dut Afeaiot ﬁynted to,
spe@t%l @AHE%),( su&I ag,mugpeigerft 'd%ls (Q'gI ,Sﬂuof"&t:élﬁ %hd ﬂéﬁ\ﬁdtl@gsq such as fluorescein

isothiocyanate (FITC) and Oregon Green™; rhodamine and derivatives, such Texas red,

tetrarhodimine isothiocynate (TRITC), etc., digoxigenin, biotin, phycoerythrin, AMCA,

CyDyes™, and the like; radiolabels, such as 3y, 1, 3 S, 14C, 32p, 3P, etc.; enzymes, such as
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pol i cosanol, mcrosonmal triglyceride transfer protein

(MIP) inhibitors, acylcoenzyne A: chol esterol
woawyd/aoreaast er ase (ACAT) i nhibitors, gentabenePCT/CA2004/001051

l'ifibrol, pantothenic acid 30 anal ogues, nicotinic

aci d-receptor agonists, anti-inflammtory agents (such

as Lp-PLA(2) antagonists and AGL1067) functi onal

horQé #a?hsh Hgf%%dasé‘ Mﬁe pﬁos%%%?%es dn?éctt%l:élﬂﬁ'ﬂ%eg#%b%ﬂj SNh as

colb&?dadé golﬂroarae]foeerd glawtos Iptas(lCEE'da% Sun]il hbpdlgstgrené gla)d,)bprapylene latex, etc.
cetr TP vacci nes, upreqgul ators of

Th%*P 1kﬁaﬂgFH t)eetﬁ ysingany pigRRIoMEY in e 44 2005/ 007196
PCT/ CA2004/ 001051 (ABC) Al, lecithin chol esterol

acyltran§feraggtegﬁm)Na@Q,csggagnger receptor class B
Type 1 (SRB 1), as well as synthetic apolipoprotein

é% E-rel at ed peptides, extended-rel ease
[01A3 cletapidsre ﬂeteq%arwa@taatlﬁm bereiadiypinyef a number of means well

ezet ' s%leg{&gqﬁvlg%ﬁe ziﬁ nlél;( a(ieegé Yias fluaél(c:%-crlds bﬂ)@ sttb?frwdl known

agont s ease

methloawmhsls Svathet analyarsgnmvmataaysﬁm /gaSamedmoph@egs mea,r 5
devel opnent, and anti-obesity C‘%‘fents g
radighabelipgpspinti tp@woueﬂn& anpaffpig, qxwogranlm 11)\d<11 onal 3Balytlc

bloél?eglgg%l)éréetfé%dées\g%ﬁgso &% @(}Qid?rge ragl?dgﬁgfxngl%ﬁlﬁﬁiﬁo%ésglgr caﬁnllary
eleasophetesislsighl peltforlrr[mhlcé ligaitl ichroneateprapter (B1PI€), il a@¢r chromato graphy

114 g BnBa PR EHhy. vy Rl BREEPRSEAeI at o0 i th |

[01540THhE8AESRiI0R oFRA%ueRId acid RBdP/lBA Kfthat IS HIR EriGéal Whhariety of
and tunor 10 migration; angi ogenic genes;

nudleipracid hybiudizatom fgen@s aredmotnds those skilled ot atte Fonexample,

i nfl t
coryBin BBl bd B Gl A end SRR B PR kTR e
Hybhi&igdtiRrtschnafids atktichrany Heﬂ:ﬁﬁ&ﬁlrﬁmfd@h@ﬁl MW Britliitioa) A Practical
i nf ect| on and survival. Tar gene sequences of

Apprapelt, cBd dlames, Br@s&ndéﬁlég@és%? B %P@%ﬂa% D. Detection

S
158y V8 55 QO RBATEy SERRUMIPEL 08 USRS o
nuchiclacid anglifisativh sybtemswibick efultthlied Zhe tadset Dcleid 8¢id ®Oing etected. In

vztrﬁgmg?@cgtgonht%slﬂ}géée d g{n% '%}gltéé ?qr&gg%ts Eofmlsg as molecular probes

or 1‘3?%@& zﬁﬁilggiﬁcl%ﬂ:yacqﬂaﬁ‘g KRows fs{lt ﬁéﬁ@ﬁt 9151501 dlﬂg: %%Hgn EQAmples of

rect dete tion o partic etection
techmqmdsesuffmm feedirevg pEiifns fekilighmagh dml*satwtom amplifitegion methods,

: f t det .
mc’é@&%@é@?@%@?ﬁ? el S50 B LS e ShSTIE LB TLORY Qtrepicas
mplfi@Ei6s bd oer RN%KF@]?’IB@Jab@ﬁe&B&H e@hniqués (%tﬁ Agggmmpgre found in

articles [0192] eic acid-lipid particles are
Sarmderoek;tas d!. hlarMolaculsi Glpningy Anferbovdterienwnli Goldieriag Harbor

Lal?or%torry)él?r?? i/ 5{)06" gnigw%%bﬁgﬁ’ aQe ]Sﬁgﬁp i’@%{&%ﬁg ?1\5 MQLI%%II,}LAR BIOLOGY,

edsl, Iminfénb%ﬁféorsaﬁ ﬁdlﬁtrveﬁuﬁé Bmsn G@edﬁepbsldﬁmvge}\bsomwmnb Nand John
the art. A wide variet 25 | abel s can be use

Wileak Spies, rc-dR002pas W@lbb%hvﬂélllﬁgft 61n (83l SvPQtyntrl‘éfq 6»68(36202 PCR
Proté&tofs A qulde to Methods and Applications (Innis ef al. eds) Academic Press Inc. San

Diego, CA (1990) (Innis); Arnheim & Levinson (October 1, 1990), C&EN 36; The Journal
Of NIH Research, 3:81 (1991); (Kwoh et al., Proc. Natl. Acad. Sci. USA, 86:1173 (1989);
Guatelli et al., Proc. Natl. Acad. Sci. USA, 87:1874 (1990); Lomell et al., J. Clin. Chem.,

35:1826 (1989); Landegren et al., Science, 241:1077 (1988); Van Brunt, Biotechnology,
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conjugation with the SNALP conponent, stability

requi renents, and avail able instrunentation and
waoiospagade provi sions. Suitable | abel s incl ude,PdIutAZD£001051

not limted to, spectral |abels, such as fluorescent

dyes (e.g., fluorescein and derivatives, such as

fluorescein isothiocyanate (FITC and Oregon G eenTM

8:291hQdeay; Meu mﬂwdﬂadey@&awassmqm%p)mmmemal 30ene, 89:117 (1990),
tetrarhodi m ne |soth|oc§nate

and ogkpange ﬁTlé]MaEﬁk@tB;qqlechﬁﬁ @belr-”y 6(§r(|1 ﬂ95))A|{mrovewmmf cloning in
in Y8016 8 o508, 05 7 ShegS ) 2630 303, M. o

meth6ds dedaitd/if ﬂibQﬁﬂare Iﬂwmxelanaaﬁlé beguenabiadabsanplifidasibh (IFASBA™,
phosphat ase, etc. gbé coJorinetric |abels, such
Cangene, Mjstigsausa, OQ]&}‘TP 61'1 ?ﬁ‘&?p 336 YS! ast i ¢ beads,

[01?6;0 h?ﬂg oR|eb il B fse gygl R a ﬁﬂﬁwztﬁ@&rﬁﬁhﬁ@iﬂ%n n;ré?l?ods for use as

e detecte nmeans known in
genaptobes, dr amﬂldntor oompénemcﬂre twlwﬁydmtﬁe$M%Pmmﬁy ec@)rdlng to the

.acj ds redeteteda antjfied herein by a of. a
solif it PR TPHREAIC 1 E: RIVIN AeaerR Y FoPcaBe or CARESES
Tet@%Edrom%nﬂ eizggoy IB’S901f86!Z‘g . AChsi 4 ataasted Bynti&lder, as

known met hods ‘such as Sout hern ana %SIS, northern

deserrhed yu Needhgan Vemla@\tamtﬁphmleé‘(@lei@mds 5501200 191 ¥y, Purification

of Oi{galiﬂfctlegﬁ@t | oﬁlgfe&?e%%ssg b ls 1saf ;r:)erxl n%nﬁ& gg %Hﬁér(h%[l%) IQééylamlde gel

such

elecﬁlﬁpmregp bobpaEbA ¥xchaagh HEL@QB Yiescgibed il Peinemt S{egmer J. Chrom.,
apillary 10 electrophore5|s hi gh performance |iqui.d
25 5€]f$r7 drial b%&?’ Ahe pequenge ofithg Wnpl'tﬁt,né ,ohgmqg}ﬁgpg@q, %@'gw verified using the

chelél}-éafb%gé/aﬁ’ g& glﬁtlfx#ﬁdma :ﬁﬁ Qﬁ@éﬁ%@gl@g(b {E&%frg@géﬁ% degﬁ Moldave (eds.)

e selection o nuc
Acddyinid PiegsaNeonY bt mrhads imBhzyetoldgyc@:499 vari ety of

IOIQﬁiC: giggl algfilgyfe%gz;r{s é&%{qg |t}gealte§/q! grﬁ%ﬁgsqi%%?@;tuol?y%ridization.
Ins G%EWQZﬁﬁﬂda\é@aS@ aﬁbsﬁéﬁ/ﬁncﬁﬂgarﬁpﬂg 8bhdralRNd&REribed in Angerer e al.,

[ acenment assays. 15 Hybridization techni ques are .
Mev@edseEradyml dERc64%@88T)n It i stuchyboidizatigrbadsay geltsiapefixed to a solid

BBy PRI Rl A EUR TP A B e o

alkdly bTHeCUeﬂéihﬂeQHelﬁ&ﬁMedﬁﬁﬂh bﬁylﬁﬁﬁl@difbﬁ@oluﬂbﬁ g meéderattf te@perature to
nucleic acid a fication @gstem which nultiplies the

Permaragmahng of spesi sccprab@ethﬁgir@ gled.c ffhe prgbes,are peeferably labeled with
rad1§>g§to o%'sc%ﬁt rgg flyes suitable for anplifying

nces use as nol ecul ar probes 20 or for
generatlng nuclelc acid fragnents for subsequent
VLsulKitoni ng are known. Exanpl es of techniques
sufficient to direct persons of skill through such in

itro anmplification nethod |ncu n ol. ase
(01| i Bt iy ep O Iog G Ve BuOE R bficBR i FREGHRT he kit
Wll%ﬁlcﬁ bhé sear('ﬂpla'cghtﬁﬁ\'éf @Hwﬁ ngc&ﬁﬁh@ﬁnéﬂ%z@@ kot RIdAREthe various
nedlated t echni ques . NASBATM) are found in

elerBenth pHibk nudeicaicid-lipid pMﬁChe@ \ahd theGindpsomapl menmbybas @S@bghzer (e.g.,

cal%walal % ﬁﬁ? Eléehpgf:&% 1§ DO i Labog tor%ﬁé&ﬁ%ﬁ%g preferably in

dehBlifetéd@®rm, with instructions for their rehydration and administration. In still other
embodiments, the particles and/or compositions comprising the particles will have a targeting
moiety attached to the surface of the particle. Methods of attaching targeting moieties (e.g.,
antibodies, proteins) to lipids (such as those used in the present particles) are known to those

of skill in the art.
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eds., Current Protocols, a joint venture between
G eene Publishing Associates, Inc. and John Wley &
wooekg0719ac. , (2002), as well as Mullis et al. PCIB8A2DY4/001051
U S. Patent No. 4,683,202; PCR Protocols A Guide to
Met hods and Applications (Innis et al. eds) Academc
Press Inc. San Diego, CA (1990) (Innis); Arnheim &
Levi nson (COctober 1, 199MxAC8HNS6; The Journal 30
O Nl HResearch, 3:81 (1991); (Kwoh et al., Proc. Natl.
Acad. Sci. USA, 86:1173 (1989); GUatelll et al
[0199]oc Theollowing-exampdgsiare ed il pstyate, (lgyg 9pHto limgjitheclaimed

mv&ltlon é\c Pgﬂ%fgkﬂ%%ﬂéﬁ %g’l? i%gﬁ? ; &\47%%%%? JW9 S9h&itritical parameters

whiBh odrebd¢taingel/or mbdi fivdro2fiold/ 9seali Sy EFata26014.001051
8:291 (1990); Wi and Wall ace, Cene, 4:560 (1989);

ExaBaflé | NGRIA TG foahulati&y éhcafi@latihg sIRI9A0) , and Sooknanan
and Mal ek, Biotechnol ogy, 13:563 (1995). | nproved

[0206 hods e%mﬁlle‘al@hl@ﬁstfd?es eﬁbﬁﬂsﬁlaﬁﬁ? El‘RN&‘i’n S‘NA'L?' i%nﬁﬁl'a@ﬁ with either
are described in Wal | ace et al

shof- aolengghain (BHQBDAGremdwm@du@één'rqommuqmlytm@mﬁ Qrgeme lipigeand

ang%%d)gfrﬁ a(hjlg%‘}se%;% @9\@?@? Ie%}) olazlﬁ{ij w%{rjler’l?dg c%é; Al&cerol (C14)
(PEWDMiH)Sand[IEE@-@]sthylg@Béi@l €Ot) @S- DsG) U&Qtl’eﬁigzﬂﬁ@bﬁ&ase (B-gal)

., Inin vitro anplification neth

SIRY akscrse] ingIS I ChalFST SO B RO MG D SEARTALP by this
meBELLRLERS PR NUOROSF AR, ARe| P o g UACE s

(Mdvétn Saedt Mok preparetionahaithe follostihg chara@érics: 1859 1862
1981),  e.qg. ayt ted s j zer, as 10
rr@egqer pilfisB-gahs lﬁﬁﬁﬂ HRRSYS M%@%?Eéﬁﬁiﬁewws Aci ds
res. i ik Sbdod bsuiftd 1 cation  of
ollgonucleotldes ere necessary, is typically
per f posradution @ik hesvmhpsalaa@ﬁyl an de gel

el ectrophoresis or )é ani on exchange HPLC as descri bed
in PBastmbater@rgnP Yo, engapsgiationn |  255: 137 149

(198 The n the s hetic ol i gonucl eoti des
can é%:“%?l?’fg E’? é%gnc?ﬁéﬁ‘fl%%l degr adati on et hod
of l\/pglﬁme%m_q(jgbﬁﬁﬁl (1980) in Grossman and Ml dave
(eds.) 15 Academ c Press, New York, Methods in

Enz yPollydgpersibb=099. [0197] An alternative neans for

determining the | evel of translation is in situ
hybridi zation. In situ hybridization assays are well

e.: e I

s mf B0 AR SRR B r AR QDRIA PR DR lpofimd -
hybr pgit aatiien&anaiytedehixs= 8% fixed to a solid
support, typically a glass slide. If DNAis to be
pr obBoist overmighethatysisreO¥énat ured with heat or 20
al kaF The cegf are then contacted with a
hybr PAS8S1%5A Soi-UBfon at a noderate tenmperature to
per y 0 f specific probes that are | abel ed.
henls{)lggﬁgagl:}e grlceif erably | abeled with radioi sotopes
or fluorescent reporters. VI. Kits [0198] The present

i nventi on al so provi des nucl ei ¢ aci d- |II9 particles
8 ml prap; tanfidi-gal sﬂthklptDSPC Chol:DODMA:PEG-DSG 11posomes

Post dilution & incubated mix = 90%

Post overnight dialysis = 90%
Post sterile-filter = 90%

Particle size=111.6 nm
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25 wll typically be conprised of a container which is
conpartnentalized for holding the various elenents of

wo téus/opues ei ¢ acid-1ipid particles and the endpeDTAR004/001051
menbr ane destabilizer (e.g., calciumions). The kit
will contain the conpositions of thedp; esent .
i nv ' nrefenably in dehydrate orm Wwt
[ nste]%lg@l ergsslah)rb'%téthei ?/ rehydrati on and adm ni strati on.
In still other enbodinents, the particles and/or
conpositions conprising the particles will have a

S e, stignei Do lfs %C
par Y
ohj

N00 O A d E

SNAkEP formuldivhichoafiselatinpsiBNA.NS) to |ipids (such as those

used in the present particles) are known to those of
(0203} | This Bxdnhyste déhondorate¥@oraRRL064 86 pFSal e AR RABRICL2S cells

EXAMVPLES [ 01991 The foll owi ng exanpl es are offered to
dethrrF%@t gk &SRS helgsterob DADVA RIG-12MA&T bipasomichomnapsuating anti-p-

' ' . . M readily recogni ze a

Gal\;/-lgér?\iﬁg't 35%?&%%%1%*}irateﬁglggfi%g}g\g}née{'ers whi ch can be

[0202hanfgedrodelivedi 6f (62 up @ligoédcthnsinsenddpahlhted bHE-PSGRABIRNA
resHIt . 5 .Exanple 1. SNALP fornul ati ons encapsul atin
decrgasg ﬁl\@al[aﬁ%'@i byt 80%ip cempamsonde paepesedreagelicadisi ng
Encaﬁjsﬁuﬁn% n.5 bRl £¢h 1Wshb :C@L?tl&?é'rol:ﬁagl\llA'ﬁG-DM(g
I'ong- chai n PEG DAG and produce y continuously mXi ng
lipogpmypssieerepsegifdGalrastiviag bie ebmut BOY iarcomphtisdnao sinepiose DA trol cells.
i pids enployed were PEG dinyristylglycerol (Cl4)
ExarfipleG. DMShysafod SBifé Siabiliear vl gl ycer ol (C18) (PEG DSG) .
Anti - (3-gal act osi dase (p3-gal) 10 si RNA encapsul at ed

(02080 DSRa/thsapasit aueleicRlMNRER %Bﬁ@a@&ﬁd?{?‘fb theBbove noted

this method resulted in > 90% encapsul ati
techpigpesygndeassayed for sam statibityrhm aearietycofmetheds. ( Mal ver n

A : . at i 1e_ f.ol | ow .
0263 2851 o B T ERRIA A08 DML L A0 greppte n e
partifisRE:thekt iDOOMBatBER D] vo RGO dmdéfg%/ﬁ'M BI'EPESl, 9%(_%[11\/1 NaCl,

' Post dilution mx = encapsul ati on
BT LT W R L Y -
1 (GRYELBRIN. 16X 8% a LAL R GG that lip
(ORI, Koy B0 SRS A xR S8 e i
formglationBargaiot dirgeilx inavtiDBRE Bk ohzyREDNANRIES- al.'r)B/ﬁchbeﬂéﬁ aBESC for 30

. . . ; = 0 i ght
min i %ltvgllg%:}iﬁrtgle glgq)}?‘l\fAni(s: lljsk())?zgteecfj b)tn aﬁ(ditionSgt@O%ouSIE o I\SI%EA{E@L followed by 1.0
mL of ethanol. The samples are centrifuged for 30 min at 15,000 rpm in a tabletop

€

g 1n vitro an

microfuge. The supernatant is decanted and the resulting DNA pellet is washed twice with
80% ethanol and dried. This DNA is resuspended in 30 uL of TE buffer. 20 pL of this
sample is loaded on a 1.0% agarose gel and subjected to electrophoresis in TAE buffer.
[0205] In a typical serum assay, 50 pg of DNA in free, encapsulated, or encapsulated +
0.5% Triton X100 was aliquoted into 1.5 mL Eppendorf tubes. To the tubes were added

45 pl normal murine or human serum, dH2O (to make final volume 50 pL). The tubes were
sealed with parafilm and incubated at 37°C. A sample of the free, encapsulated, or
encapsulated + 0.5% Triton X100 not digested by nuclease (standard) was frozen in liquid
nitrogen in an Eppendorf tube and stored at -20°C. Aliquots were taken at various time
points, added to GDP buffer containing proteinase K (133 pg/mL) and immediately frozen in

liquid nitrogen to stop the reaction. Once all of the time points were collected, the samples
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Particle size = 127.5 nm 25 Pol ydi spersity = 0.11 8 ni
prep: anti-B-gal siRNA in DSPC. Chol: DODVA: PEG DSG

wol lopedmss Post dilution & incubated m x = 9@WIROSM04/001051
overnight dialysis = 90% 30 Post sterile-filter = 90%
Particle size = 111.6 nm 53 WO 2005/ 007196
PCT/ CA2004/ 001051 Pol ydi spersity = 0.24 Exanple 2.
werbPWMHRE hed 3°0Nn AfwdtEbhAGS hiétilafd proteia88 Ki eHablif & @ Hénakite any
delivering in vitro an SNALP formul ation

rememvao@@nmlmg SratpinaseK fapeed sanhples wsmrapplied to polyacrylamide gels

nstra es d r.e ula%l on of (3-CGal expression in

to aE?F E28 & qnlugeasge PP i n vitro DSPC. Chol

[OZﬁﬁt ep tic|CEY o FidGboMEd érh prsratEBe nen Srabisivy By sh’b@wﬂglldss flran 5% and
SiRNA. The results are deplcted in Fltg 1.
preitegi@bgq_nqef@cmb{q amepts iy Agfegrndation (partial or otal) as a result of such

trea érg oév%ﬁ!lﬁ‘%rbgaﬁ%ﬂgc T\ ?{/B%Iagggo %d% gg@paﬁ:'s I?cll\\lf%rabl to free DNA,

ecrease ol n Con‘par son
whitle 1sw®ﬁ1@m619diegﬁﬂéd @hd pisingd/lipid Gompiexps (suelt anDOTMA @r

anti-(3- si RNA i.n DS Chol est er I:DCDMA:PE >
DOPAGGD, coa%?%baﬂw(%n égiAzaw ypatp ly;ﬂl-%b%r&?teég%ﬁ%@ often
oodygﬁ; xhaed control ceIIs Exanpl e 3.
80@53 ydb§g?eltssglfﬁgr¥1%8t abflel ity [02031 Lipid/therapeutic

Exa: J%gl eh%&tgngﬁ{&ll&ls?\%ﬂﬁr mul ated according to the

jove Tnot ed  tecnnrques can be assayed for serum

02041
10212 s s¥arfie Jey e Eiostia B LR adf pist O esoh restias fom
intr@NmeRSaindhRetatioh 6MSNAPRIH hihdt behrin m%lin@dee gh this exdrgplbahed
in a total volune of 100 L of 5 HEPES, 150 mM Nad ,

encaputedvIuotee 2cid i a?l?lﬁsmlél\lase treated sanpl es are

lozgélﬁ?*ﬁgsw&ﬁr | t?)lg‘?gg %@%ﬂ can %cygsgl&é@mz%&agh ro 81 small

(dlagimnwl(mm)ystabﬂeed; teleit laaid- lipl@paﬂ’uc]fesﬂ (I&NAalL}i’)o rENALR comist of one

i rect ylnactlval the enz s, ar )
DlasTHid FEEEAHCIAL SRS PRSI D T, PteEr o aHDY Theressece of a bilayer
s al@%%g\%rgﬁ@fﬁ% %gc}pér% ?}%ﬁ& etkﬁ[bn@%lyécgg(liﬁ@)f OMO&NALP exhibited

anor : e sanples are
extergind ciréulgtenh liforimaofodliowing infrBydh00s agymnistration aid proowted delivery of

inaPL AP IS R Bl SO HLEFPP TR Rt Fes b o inepee site
[02@§]d §NA@§" w1TllI‘l F%l‘aﬁoﬁ fmes RenfRthtédtodvdls &rref; ndmg to five to

hi s anple is | oaded on a 1. 0%
ten agtami@é tlgeetbtaé mdecierbfase pevigrenm of|temor @rpmeatersﬁhgn i p0Orympies of

plas[BNg fpre%(ééllo gﬁvgli%l %i t§ tlt (fﬁ)s (%ageng Expt ress Stﬂ%f \y'_é,:-i‘g ntbré {han two

ShCHPET
orders of magnitude greater than those observed in any other tissue. Interestingly, although

the liver accumulated 20-30% of the total injected dose, very low levels of gene expression
were observed in the liver. This is thought to be due to the limited hepatocellular uptake of
the PEG-ylated SNALP. See, Figures 7-9.

[0210] The in vivo delivery and transfection potential of nucleic acid-lipid particles
containing a bilayer stabilizing component was further enhanced through the incorporation of
a cationic PEG lipid (CPL) consisting of a DSPE anchor, PEGs409 spacer chain and a cationic
head group. When CPL were incorporated into SNALP at concentrations of 2 to 4 mol% the
resulting CPL-SNALP were of a similar size and stability as native SNALP. Incorporation of

CPL resulted in a dramatic increase in intracellular delivery and a concomitant increase in
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0.5% Triton X100 was aliquoted into 1.5 nL Eppendorf

tubes. To the tubes were added 45 ] normal nurine or
wolwerzm7®er um dH20 (to nmake final vol une 50 LPCTA004/001051

tubes were sealed with parafilmand incubated at 37C.

A sanple of the free, encapsul ated, or encapsul ated +

0.5% Triton X100 not digested by nucl ease (standard)

traﬁ@?e%usﬁ Q&ﬁﬁty' Iﬂedshl‘éﬂ'b@t}ﬁg Vit BRESVibd) SE& iEOAENEPL [SNADPP yielded
an stored at -20C. Aliquots were taken at “vari ous

10 tﬁotdamoman wite), gaddapresgorGban pati feSNAbA éthﬁxr@PL -SNALP were

3 frozen in

oo P S s O S RSB G30 F, L3R e
exprésIRnROMPhRed W& htive BN ACP EThe ihbRasedAWPESSNAT W otency was specific to

2005/ 007196 PCT/ CA2004/ 001051 were incubated at 55C
theiliver, Tha levelsatf igenoexpsessipatrecasyrsd & g denakkidngy| sphegn jof heast

enat ur e
AL Y DB A3 P R rpit i e
gerieQxﬁ&SﬁS@rﬂemécBmQﬁe Bx@wicothas@gasgr adat i on. [ 0206]
ticles disclosed above denonstrate Sﬁ?/H%tht ability

102591 s HBweqgsults siusimigthepptaniep! foy mediaingdhy dethgey Bopgibicsof PEG-
llplﬁIEBHt]'afrﬁncg)gys@@lﬁ W Rdalih {llle(s%flh}/ and %félaﬁ Qhiddrn 4% ﬁqulcr)%d to

treatne even presence of
achtévBI‘slyﬂemib gehb dshmyrﬁa ipegichiay treghlesnohgrdte thet didtase sihiacdeting and
iS Cco et el de , and plasm.d/ | Xes
tisspE SR TS O ke DR BB P LBy e (R JPu firengaiion of

nodelrﬁtggﬁéaglweglg%tegﬂs , greater than 20% often 80%
degraded af t er "such treat ment. 10 Exanple 4.

L3CIRIAZ doﬂﬂuﬁﬂﬁg PHALBAG éﬁ%@es-rhi s exanpl e
and gene expression

[02:[%]2011'% ne(%a %Herﬁo%tstrflgsetﬁg hﬂiepggdg'ﬁg :og%i 5 a?rﬁ]ées%'f' P%fG & N@%lgltf «E:}ol lipids

ear| g mece encap

(PEGJ-@A&EFSNALHS i B talspixaﬁlmedthe[dﬁ?zﬁﬁ]ﬂaﬁh&m&‘di&a%drﬁtafm%mld
ulted in the_encapsul ation of plasmd DNA in _snall

(0213] ( BEGnBA&T SNAG Priggre preparsinoaeorhties 1 mohpstaent PpiC

dllﬁ?%}l%i)@lﬂ%? (Clrgl)saps u% atygwklﬁe?&s(b? R d%lmﬂb?ﬁ@c&opmm) or PEG-

d1s&’r3agl|ybemb(d31b))anﬂ keealpated éorge visfo mansfdctipe actl\stlyaﬁndrmzcai@netlcs and

the TG cngEene i foBg S LA GB G PP Gt fition in tumor
bedrink &ibdeE 3-9A @ Wi onRiiAY smm RBrRirsted alsinRilard@8tionship
pronoted delivery of intact plasmd to distal tunor

betwieereacyl elsaih iength and in efsor tr@rsfagenle a@wpfb’ée ghasa centaining PEG-

di ite 9 | .atd .
cerfiniied Shitfrardegamnore B eveslH S puRAEI RO igsutea in
SNIAGIP (Reficl&thatofert s b@bRIbuk RaveHigetr @@ﬁﬁ”ec&ﬁfn @iy of vztro than those

tunor or greater than 1000 copies of asm d DNA p
incemporatingilenasyaeyl shain gnehope(distery! Gane Feéa IS psﬂiemhalfmacokmetlcs
or N Euli: SNALILARESCP} RGN R Bl Sphi901 e PG

lipid| dofhpogént tahe thel oretlacion Lifetinas efS NAE B SN ALP tcbﬁtainm ga]PEG-

i njected dose, ver f _gene, expres
dlmyr{stylglycerol (Cia)s PEGydlpalmltoylgia cero(l) (ClgG) and PE& d(lesterylglycerol (Cis)

demonstrated circulation half-lives of 0.75, 7 and 15 hours respectively. Extended circulation
lifetime in turh correlates with an increase in tumor delivery and concomitant gene
expression.

[0214] Upon intravenous administration, PEG-disterylglycerol (Cis) containing SNALP

bypass so-called 'first pass' organs, including the lung, and elicited gene expression in distal

56



10

15

20

25

30

25 were observed in the liver. This is thought to be

due to the limted hepatocel | ul ar uptake of the
woRhaG/g7eteed SNALP. See, Figures 7-9. [0210] THPETCA20040@®1051

delivery and transfection potential of nucleic

acid-lipid particles containing a bilayer stabilizing

conponent was further enhanced through the
turmion tisBup OT 1t le sl o tepotecgéne@RpressiiCobsepied iff Rhgrs represents a 100 to

consiqsé_i ng .of a DSPE anchor, PEG3400 spacer chain and.
1009-feldk qitfprentia @ veethat Qseiygd ot tisfis d hisfosmgesdarelwith the

i ar ' f 9% t -
b e ARG aae Oy b Trcba Rt I PEG-DAG i
SNALRohfityedabatrsatal hsézeSh furface cloarpoarat ¢xvended cirG@Rhtion lifetimes are

resulted,. in a dramatic increase i.n intracell.ula .
pre@gy@%ﬂ}hgn@ssgxe aseite éﬂget?x}&lle n&to aﬁ:cg@u{?bon o% plasmid DNA and
gené GRREQMALA GuREY (EGHRE/sYQdARTadnlih AR RS RA- A dthdfiction

measured both in vitro and in vivo. Specifically,
systemis- Spnbizyésel-8ed 105-fold nore in vitro gene

[ t Lve SNALP. When CPL- SNALP were

M%@iét@@ﬁﬁﬁmnousl y they yielded a substanti al

(250 fold) increase in hepatic gene expression

conpar edYeisrialt i ve SNALP. The increase in CPL- SNALP

potency was specific to 5 the liver. The |levels of
[0218]neDEPRr ad DIHC wessabteided froinMNorthengLipkdsdiVayicowsset, 8€T). DODAC

0 hea(r&{% remai ned unchanged, contributing to nore
andithePEC acyiglugesols perrpanyiaciuredi by lagehtgrapcquticals §Buigahy BC).
TheStRerSEaLidls, TRASEE SGP 7 cf*l—?—chd)wﬁé Kﬁcxagé Eth@f, IS obtained from a

[0211] These results |? ustrate I?l e poténtial for
numted of differapt téremeadial weurgepr operties of PEG lipid

02§ POBEOBARPER-BauieisaroR P2 0 neitPu it it d Vesictes were
pre%\_@éhevig %le{ey%%gv?igiy@isnﬁmbss%@ﬂferw S¥1iftaMBO #iV Al#€1 aA@t 0 mM HEPES)

| sease si ggetlng and tissue specific gene
for é& howrssLid staek srdutianspyese prepatsd ibgthanal @nd hgntdmied idopindo create a

iR O R RR o) AR ORC T Y BT st -

cholkkiesy] BsRdtetd ctiesranbiiAlingslipide ParRRA Adsividre Béte@nined b Sicomp
of PEG di acyl gl ycerol lipids, 15 (PEG DAG SNALPs. In
analygiss Radipapihaty wsedetareinsd y-sciiliation equatipg wdth Rjcqfluor20.

asgigd 1 pl : C . o
AL G PR, LA, S g s
varyifif He, saPEGhantrytiorstoyhalimezertbe pérdm pf DNA encapsulation. Optimal salt
cong%gggl) }aylagn @]tyg)é]l& lryﬁeegglnoérc eg;)rgq%[t) d’(aﬁgﬁs ?r'légét; %éigllez %v%;eorlemoved
by éHelsteh du¥ros®@ BRHIRE AN ] 5% Suddte whiseRit® Upatdid Biithe E‘mBﬂ;%/ particles

gene expression resulting fromsystem c admnistratio
from thet plasmid20ntagung REGrDmeylgPEGoDAEMatiods exmeptafion PRE-
. SNALP .denonst r at.ed igalar relarionshi bet ween .
Din G CeHURE SN Oiep P § BHSRERER oFPEb! ToTds migrated to
the t6p JfRSRLE UMich Wik Frablidred©Rlt atH Ravedhorter acyl chain
anchors (dinyristyl (Cl4) and dipal mtoyl (C16))

r esul t ednivifro Sramsfecietr ti cl es that were | ess stable but
have hi gher transfection activity in vitro than those
[0218] 5 x 10* cells/ml were plated onto 24-well plates (1 ml). Cells were left to grow for

24 hours. 500 pl of transfection media (2.5ug/well) was added and then incubated for stated
timepoints. Transfection media was aspirated after timepoint and then exposed to complete
media for another 24 hours at 37°C in 5.0% CO,. Complete media was removed. Cells were

washed with PBS twice and stored at -70°C until day of experiment. Cells were lysed with
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i ncorporating |onger acyl chain anchors (disteryl

(C18)). Evaluation of the pharmnmacokinetics 25 of
WORBRG/@ABsccont ai ni ng SNALP confirned a corr el atPiCancA2004/001051

between the stability of the PEG 1|ipid conponent and

the circulation lifetime of SNALP. SNALP contai ni ng

PEG dinyristylglycerol (Cl4), PEG di pal mtoyl glycero
150(§3163)1 x TTLICESntdlinsiipeiryle@e)ifRibRors ( Cladds wele @Hm:h If@t Sfhinutes. 20 pl

circulation half-lives of 0.75, 7 and 15 hou
of epels praenlp wers assaserd i dulicaterana %-psH lummeéctenﬁ%plaw foylugiferase
acugggrelates W th an increase in tunor delivery and

onhcom tant gene 30 expression. [0214] Upon
intr avethtfrmdMiﬁuezs:k,rmbdi@mbuBEGaizusm eyl Gny d*kpﬂdssi()ﬁll 8)
cont ai ni ng SNALP bypass so-called '"first pass'
ga i Hﬂgn

[021(;%pr glzasrlrdggg%lﬁg (;:E dnd Bd| 15 10%8\8%79%1'(1)g%tgxgﬁngdaﬂfnormahzmg the data
to tﬁ%(jquaﬁ.ﬁgomkbd)iﬁaﬂﬁ/ﬁy p!rcsnmr Apssximateln 800 plaf blodd ww@rtmacd by

carfuneiita Bet PROSTETSIaRIea HEE SSREry B3 cPin Siegtiog (EF-
3000 PR E0 mﬂ?lht@s%%ﬁﬂ@@@ ﬁﬂoﬂﬁhimé"&vﬁ@usteh Q0 dBBRdNE PddictctiviNCdRts.

cont ai ni ng PEG ceram de C20. The incorporation of
OrgaﬁmmcbarwsteSmmcd'mdfnmmm mhmemzsd elysingunatrix tubes (Fast

d ded I Lif
b e R L R e S

[022@adGRge Expressioaridsaletedminell byllac fersbe Aya DFgargenge harvested,
expression in tunors follow ng system c adm ni stration
horeggentzad \and ept greiss fhseyghent the pxpesipgent shusates; Wefe @%ntgﬁged (10,000

e R T e L N R
lunBédscerloOphite fondudifeeasPbhivdiya CiHegespdte nr depivtedein Figures 6-9.
manuf actured by I nex Pharmaceutical s (Burnaby, BC).
The othe?’%%?é%ﬁ%gg?“PEPES, OGP and 3H- chol esteryl

hexadecyl ether, were obtained froma nunber of
[0221]f f Eelintversdramefected withdSRIdeeom o265 EG-lipid conjugates and containing

o PP IREPYISE ET BRerarLonysl pfih EALY rforiotgitng SUAEPs
con@dlﬁhéahﬁ-lwfem@ SR 1B dcebr@rhgSathdwaethd8DdasMibiGbore dGéRe
HEPES) for 48 hours. Lipid stock solutions were

exppeseioa ey dletvrr@m@d bollucifesase laesay d A he sesadswwredgpicied an Eigyre 17.
l'ipid filmuwhich was reconstltuted |n flnal ZOOnNIOGP

Exanhm's owdixerdssibe bEnuald ] apdudatediny$ A

di IuCl/I Lipjd. Partlcle Sizes were detern1ned by

13 0 S Radloact|V|ty was det erni ned by
scinti!latioEﬁcoun ng wi.th Picofluyor20. 20 ﬁ%217%

(0238l Phisemples AgScPes BIPSEYERG camBpang SrrsesSgn bRl ecids

encipH&S fr RN cdiiﬁ;ﬁ{s‘ﬁ? ﬁE@iﬂlalNﬁBXMQpﬁ Q@njﬁgzlatEs All SPLP formulations
concentration t i mze the percent of

comgprisepgudsatid encodig luifatassander theaootol ofahé GMVvammdt@ts(ehOSS)
for the 48 hour detergent dialysis. Enpty vesicles
wer e renoved
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by one step sucrose centrifugation. 3.5% sucrose was
used to separate out the enpty particles fromthe

WO pbaEasniide cont ai ni ng PEG Di acyl gl ycerol for nul BCT/@A2004/001051
except for PEG 25 Dinyristyl glycerol containing SNALP
whi ch used 5. 0% sucrose. Enpty vesicles mgrated to
t he top of the tube which were fractioned out and

GrJu'f)' OvEd TﬁlﬂorV'Mu% T aRSdaGfdnt OT || ORchied P % L1PFinfepsiheS) M -
werlevid at ed onto 24-wel | plates (1 ml)|p6Ri|s were ASSAY***
I t :

~leflt tol grow [f'or ° 24 hours? 500 “ansf gction
nediia (R.5gg/iwell)] was added and then lIncubhted for

Stated | Beweimepoi nts. Pgansfedti oy nedi g was 48 hrs

aspirated 2aftler t mepoint and tthen exppsed to conpliete

aredi & f bNewProlt ey pasmours.oat 37C i 5/ 0% O :32481“8"

f"n 'Y\| et dila _vwnacl rammuond L o wwnr o wn o BOdyW@ightS,

' IILo\J-I A VAL T=] T :J vVCT U VA O VI LSl Bl d l
<PB<> gt F‘e\IGZa?]d sscor 5”‘5 ”*%%m. | vday | oft expe? Nt T nciforme
et wete-yised V\1 P% & 05667196 ivi

- - . 48 hrs activity

T/ Ca2p03 G0 01 S FEEA PRI R cop i n ng
Tt EAS ENLIEI [of TOT sSPLplpggggDmre Shaken f or [ 5 4FhQutles.
0|gl~ of 2gach ¥anpl e were assayed¥in duglicate on |a

96-welT Tum nescence plate for Tuciterase activity.

[OZE?(B: e';leg ?1?5&35[88’33'1%$ 951\}152 PHAOR i @ei‘é‘pr\éééﬁ? if#B8PLP in the

macoki netics’ and
follivdnig stotar batidsdR0:86116:14). I Thkefolowinpsfdroylationswwérne madg: t he

data _ fo t tpt radi oactivity present.
Al pppr g)ﬁsnsé‘frgﬁf%@@g SF}iof bl ood was obtai ned by cardiac

B: Punctpnss-speg \b)iktppﬁquéd;sz A0t Pl ASAPYRr € separated by
centrifugation (4C, 3000 rpm 10 mi nutes) and 100 | of

C: pl asph0GSPLEewith BEGeA 4154, r2emLai¢I DéQaeg/md--count s.

Do SR PN B r A PR W B0 bbBE”' 16° 6o 2 «

E: 15 serOBRSSPIA. Dith PEENSIDMA, L enlass®Y0 gLt i on of the
m xture. [0220] GCene expressi on was determ ned by

luci ferase assay (rgans were harvested hopogeni zed,
and kegroupn itce| t%?%%ggl“ogl Tf‘ﬁ@“‘*ékpertr’r&lﬁ‘t"O“LysgP‘é%‘m“ 4
wer e \.,:nut !:l ‘M, i F nm wf Qwe AanH ndate nf

super pat*an er g)éﬁég)vcd in H#ﬁal i catle B® 12 aB-wlp 14
| um nes&enge pl t Day by IISPHBEQ'@SGAPMDMQ TheDay 14
resul tsSare depl cDaH0 S | 1Bayly |y Ba
Si | enei-Bg{0221} & ; PEG#\«'D?’%et\,DaXn’-zth spPpy 14
conpr sitrgLPEG DY w..,P&EE:b{g\'%Mé eoRPE2ai he- Doy 14
pl asm d encodi ng Iucn‘erase under the control of the
CW pronoter and SNALPs containing anti-luciferase
si RNA, according to the nmethods descri bed above. Gene
expression was determ ned by |uciferase assay. The
results are depicted in Figure 17. 20 Exanple 6.
Expressi on of nucleic acids encapsulated in SPLP
conpri sing PEG dial kyl oxypropyl conjugates

[0224] 1.5x10% Neuro2A cells were administered to each mouse on day 0. When the
tumors were of a suitable size (200 — 400 mm?®), mice were randomized and treated with one
dose of an SPLP formulation or PBS by intravenous (IV) injection. Dose amounts are based
on body weight measurements taken on the day of dosing. 48 hours after SPLP
administration, the mice were sacrificed, their blood was collected, and the following tissues
were collected weighed, immediately frozen and stored at -80C until further analysis: tumor,

liver (cut in 2 halves), lungs, spleen & heart.
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[0222] This exanpl es descri bes experinments conparing

expression of nucleic acids encapsulated in SPLP
woceorsmi®bng PEG di al kyl oxypr opyl conjugates. RCI/CARLR/001051

formul ations conprise a plasm d encoding |uiferase

under the control of the CW pronoter (pL055) 58 WO

2005/ 007196 PCT/ CA2004/ 001051 G oup _ # Tunor Route

* k%
102856 SRRl Pl TRP Ry Wiyl g pgor Sndhmati
activiz D&g;rbééed IbBefiss r ﬂwﬁtewlnm&sults@réswm Fiffres 11 and 12.
fo PEG A-DSA |V 1 e}l)g hrs Bl ood anal yses, e

[02@él:| f Ehazesults mdiqatgrtiat %@PWWWE@P,@@NIKWWM@% @e., PEG-

05558 o R e

SPpP eﬁrﬁﬁﬁsmg]PEﬁiedlﬁrBﬂglybeﬁokh dortoler,ahé trgnsfedtian 1¢vaels seen with SPLP
20; 15:10) Thefollowlngforrrulatlog[5 wer e made:
mmsﬁ& éwiHYéoqupér} g similgto thpsgseen LSRG ponfpinipg PEG-

dia \z%ay%glg Agggi‘}rirgI%?Gg Or¢ (R4 Hiso shéwn {:Hagﬁgnlgﬂéﬁll_l@@%@ %mcyl glycerol

sysfeaGvaryDRAe tidnstectamn d&cﬁ@edng/nmh -tumbr tiggh &b SVISRoPerihelSPLP
PEG. A- - at 0.50 /L, oup.# See

compr e i o AP YRR s R it sPE it do athewSPLP

forfhulByn® PBS Day 12 Day 14 B 5 Day O SPLP PEG DSG Day
12 Day 14 C 5 Da 0 SPLP PEG A-DSA Day 12 Day 14 D 5

Exed. SR FEGiRAPRRKfo LAY EnfudlR O SPLP
1Z2 Dbay 14 1015

[0227] This example described experiments analyzing the biodistribution (local and

systemic) and pharmacokinetics of a series of PEG-dialkyloxypropyl lipids SNALPs (i.e.,
SPLP containing encapsulated siRNA.

Local Biodistribution

[0228] To determine the local distribution of SPLP resulting from systemic administration
- of anti-p galactosidase siRNA containing SNALP in Neuro-2a tumor bearing mice via

fluorescent microscopy.
A: PBS

B: anti-Bgal siRNA-Rhodamine-PE labeled-DSPC:Chol:DODMA:PEG-A-DMA
SNALP (1:20:54:15:10)

Group | Mice |= Cells ‘ *  Treatment | Timepoint Assay ¢
A 2 | Neuro2A PBS 24hr Fluorescent
Photomicroscopy
B 5 | Neuro2A | anti-Bgal siRNA-Rhodamine- 24hr Fluorescent
PE labeled- Photomicroscopy
DSPC:Chol:DODMA:PEG-A-
DMA

[0229] 1.5x10° Neuro2A cells were administered to each mouse on day 0. When the
tumors were of a suitable size (200 — 400 mm®, typically day 9-12)), mice were randomized
and treated with one dose of an SNALP formulation comprising 100 pg siRNA or PBS by

intravenous (I'V) injection in a total volume of 230 pl. Dose amounts are based on body
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[02241 1.5x106 Neuro2A cells were adm ni stered to each

nmouse on day 0. Wien the tunors were of a suitable
WO20e200B60 - 400 M), mnice were random zed andQrr@aed01051

with one dose of an SPLP fornmul ation or PBS by

intravenous (I1V) injection. Dose anmobunts are based 20

on body wei ght neasurenents taken on the day of
W%b&mﬁgsurw%@k@i eif therdagpf fosanfyi 4 Ismursiefter 3P LPhelminiseation, the

dt
iS5 S0 O B SR e

weiighed, éllfm&ﬂditdy Goech aid st&@@atl«uélt)dunﬁllﬁirﬂh@f arflAlsy Sthl%or liver (cut in 2
liver (cut in 2 halves), lungs, spleen &

ha‘Yf‘égD lyngssepleqn $HOBL.007196 PCT/ CA2004/ 001051 [ 0225]

0256ne I ti termnne

1025505 L BEARE R fidn 0P e BN RED s B AHER YO TR G Ritrostbpy.
ActupnilstemasfSN AR ist seen i1, olggithe livdredenasisiratingtthe SSAAVWcdriprising

s 11 a d 12 0226] The results indicate that
PGPk BBt cobls hiearRyE syt GRS greuationpEGhomaAy a targe
tlssg@&&gmem ently be used to transfect distal tunor to
substantially the sanme extent as 5 SPLP conpri sing
PEG di achhagimpceindtis amdSestarsic Biadiaribuaomst ection | evel s
seen with SPLP containing PEG dial kyl oxypropyl are
[0281]Mi TR ekﬁnpleqmesu%&:@ rﬁhéﬁ&ﬂaﬁn&%ﬂaﬁleﬁe@&rﬁi Hlb&lgtn'ﬁﬁﬁsn of SPLPs
di acyl gl ycerol s EGDSG. It was also s
contginipg g plasgid ﬁ@omlmlﬁacgsle glh9@réh@ pontey of émCM&/rBroinDtet ueoss) and

SN B BB e T SBRs SPH ez

tumpesduced toxicity conmpared to other SPLP 10
fornmul ati ons. Exanple 7. SNALPs contai ni ng

PEG-di al kyl oxypropyl caonjugates [0227] This exarml S
Groppci-Mijcp, _|_ncenf s anal yzi dseaimeat bi odi srri byt of Timepoint (h)=
A AYUOL ¢t o 3MJCMME%WAD®WAPBQ—A&MA; sefPas1,4,8 24

;hdyrgz/,s! ,)23, 1CHE aptll DB MAPEG-A-BMIAD! 0.25, 1,4, 8, 24

I Neuro2A [ 7 Pp3: 1458 PC:C] 1DQ§M§PEG§CDMA 0.25,1,4, 8,24

M, STACTPS U at oo -L033- E ., 0.25,1,4,8,24

oL T INGWHLIAVTT 1T V2a9)cHEL '‘Chol A:PEG-DSG 0.25,1,4,8,24
distrrputron ol SPCP TEesur tl ng Fromsystefire

' das
0281 AN ShBLRR 08k pPRldi e B3 BT ERRcH] THeckligmipe SPLP and
SNALBIﬁfrﬁﬁﬂIe&ia)hs mefdprap@w A: PBS 20 B: anti-3gal
abel ed- DSPC: Chol : DODVA: PEG- A- DVA

A. [‘SHAEIHI% E:O%Dﬁ’ Cl@h@ld?o@’b% BER-ADMAOR0L 55 1% 89t rent
B. [Pﬁg‘ékl@brm 1&%?1%%”0%&‘%%9%1)“’1@% PEEIA- BMR'(565515:10)

tom croscop
C. [’H] CHE-LO055 DSPC Chol:DODMA:PEG-C-DMA (20:55:15:10)

D. [°H] CHE-LO055-pSPLP (PEI) (i.e., precondensed SPLP)
E. [’H] CHE-L055-DSPC:Chol:DODMA:PEG-DSG (20:55:15:10)

Group # Seeding Treatment Injection | Collection
Mice date date date

A 6 Day 0 [3-H}CHE-L0OS55-DSPC:Chol: DODMA:PEG-A- Day 12 July31
DMA

B 6 Day 0 [3-H]CHE-anti-luc siRNA- Day 12 July31

DSPC:Chol:DODMAPEG-A-DMA

C 6 Day 0 [3-H]JCHE-L.055 -DSPC:Chol:DODMA:PEG-C- Day 13 Day 14
DMA

D 6 Day 0 [3-H]CHE-LOS5-pSPLP (PEI) Day 13 Day 14

E 6 Day 0 [3-H]CHE-L055-DSPC:Chol: DODMA:PEG-DSG Day 14 Day 15
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B 5 Neuro2A anti-Bgal siRNA-Rhodam ne- 24hr
Fl uorescent PE | abel ed- Phot om croscopy

woRsPd0Tve! : DODVA: PEG- A DVA [ 0229] 1.5x106 NerCaAAL2004/001051
cells were adm nistered to each nouse on day 0. Wen
the tunors were of a suitable size (200 - 400 mM8,
typically day 9-12)), mce were random zed 25 and

ea f '
[OZ%fé]np?ng}a#gA? I‘RIQS (ﬂ;!ﬁs%rﬁ&ab%toﬂg%ﬁe&féﬁﬁég?g%%neﬂ% with Neuro

2A iceljseat taidose of11.8 xtl@P atllsviolauotel mlums cof ISO nbadesphatantftered saline on

based 2005/.0071 004/ 0010
day i ARG el SPERBREE A K PIEAYY SF gD OpTETS 200 l (100 g
nuclllﬁéjﬁéd%fttﬁé Sﬁﬂl Or QﬁIWL Eﬁeﬁf&tﬁ&ﬁ debdi®ed Bb&R, Wefetadministered
sacrificed, their was coll ected, and the

mtramnouwyng 26 b ésarweii houm aﬁ@rcheumsmtmr@@m’m@m AlRmgice were
We%%?en% tra}{)] %%ﬁ{j}’ 295tn}112)8\9?(;§ LD tl)e u rt&lh?lck aﬂflé%tﬁg iﬁer administration

of SEH ér- ST@ALQ 2tk wed€ adcrificad, Ibﬂdljdtw&rboﬂéctédl alcﬁi‘dédﬁd\/tESCIearance of
det er m ned by fluorescence m croscop)y Accurnul ati on

3HaﬁH§N&r9anSs(e gediver, jungespicen, kidaey,ihgait) anddwpAst Y& cpidected and
eva!%?eem ti@%ck&h@lgtlorf Eﬁéjlleﬁ.llﬁgydrg 1101913131 réd "i‘@.l e

circu atl on and one to
[0234]) aFgedll fdrmal‘ﬁtlens; SPOP gantainiiaP BEE0¥G merhained angrculation the

te tribyt 10 hi
long gL 50 ST 5anGHEY HRCURTHINRILATG A PiSar GRERp thecippeared to be
a 1n?tf1 A‘?‘fﬂx&’ SleafaREd G oﬂ'SP'IQ’ ﬁltlﬂh fﬂ%éTﬁQt Fﬁﬁl@xﬂ]té&hﬁt‘*@a\s‘crﬁﬁ §e°e% for any other

er the contr CW pronoter (LO55) and
fonﬁhl«atxé’& Adtet H thiervtpacance ptqj'tl:ct o&tha pSPEP Rda qutte siimilar teBRI This

TR W TR ——
par@figs Sént ?283@1&?%&&1’5 : F)Eﬂ'—ﬁrﬁs} SA¥hE: behavel vefy mBch Bie SPLP.
uro -anti -

[0235]RWDSIP(9 sty A: oapimngresi deiSN ALDFormulated vgth thg Cl1¢ PEG-A-

DMYRAG o ifhaies SRRl SEEE B el Po-osa

HoWwevet, this, SNALP Eo&nﬂlﬁidncsﬁéw% Isigmﬁcantly slower blood clearance than SPLP
CHE- L055 DSPC.

formglatest with the§arﬁ*5 |P§§ lipig. ﬁdﬂ%@b&rswaéar tats resuét Iﬁ@yhz?ﬁhatls?RNA
cor?é(‘)lfrﬁh 'pglt‘tf%géﬁgan E%‘a?e%?ée%egl\r%ag Info hF iﬁl@an moréYea dily than plasmid
con@iing 3PEPDSPC. Chol : DODVA: PEG A- DVA (20: 55: 15: 10)

[0236] SPLP comprising PEG-C-DMA demonstrated a rapid clearance from blood, which
was substantially the same as that observed for SPLP comprisig PEG-A-DMA. For both of
these formulations, the plasma half lives were approximately 2 h, lower than for SPLP
containing C18 PEG-lipids.

[0237] SPLP containing PEG-DSG had the highest tumor accumulation at 10.9% inject
dose per gram tissue. The two SPLP formulations containing the C14 PEG-lipids, PEG-A-
DMA and PEG-C-DMA, had much lower tumor accumulation of 6.1% and 5.9% injected
dose per gram tissue. The SIRNA SNALP had slightly more tumor accumulation than an
SPLP sample with the same PEG-lipid at 7.3%, which also correlates relatively well with the
plasma half-life for this SNALP. The pSPLP formulation had tumor accumulation at 7.5%,

which is lower than the comparable PEG-DSG SPLP.

62



10

15

B. [3H CHE-anti-luc si RNA- DSPC: Chol : DODVA: PEG- A- DVA
(20:55:15:10) 20 C. [3H CHE-LO55
wWO-06A07¢s0l| : DODVA: PEG C- DMA (20: 55:15: 10) D. [PgHCA2004/001051
CHE- LO55- pSPLP (PEI) (i.e., precondensed SPLP) E. [3H|
CHE- LO55- DSPC: Chol : DODVA: PEG- DSG (20: 55: 15:10) G oup #
Seeding Treatnent Injection Collection Mce date date
[0231eq eAcéhrﬁhlEl&m & I{E—I&-HSG—EaﬂtﬂEﬁrgw aﬁildqi&PDﬂ)M@hd’—}Eﬁm%nd lungs was
hlglsayhapzhg mhye&PUba@ &@Aléh‘\fwhgch[lgezksum%%a ' la\é é%r@%édemulanon

halé?i%s %K/hé'h g@&ll&%ﬁi%@ih% G%Ruég@%gﬁﬁgfﬁpa YR% ﬂa@a%y

relaBaIysl'ﬁpﬂbetEeé‘n playm h@{-Hf«Chiid- dcOabuBERCinChe livexGohl] E’&@lmwd

. 14 Da 15 61 2005/ 007196 . PCT/ 04/ Q0
WAt ABPERORy 9T BB (SRERDor BB SRR AT MBption i the
kidlge?? dad véﬂklﬁwttﬁf‘ﬁp Hﬁﬁﬁﬁla%h@teg{%ﬂ I'With g&uﬁﬁllldtﬁ)néﬂetv@eeﬂqsﬁand 2.4%

5 'x°106 cells in a total volume of 50 L phosphate
injebtefl fesepkr gadr iesusn day zero. After tunors reached
appropriate size (typi caIIy on day 9 or later), 200 gl
(100 . SNALP

25, 1 2, 4 and 8 hours _after

I nt vnousl
1023 i ﬁhléteﬁ%l’tlpl)éﬁll'éﬂ‘tra@dﬂ@ingﬁ@@?m SHRTEBIREp ANeuf2 4 fwgor bearing
mic! Eﬁﬁlbéoogdin§1§s¥rg{181?h% PR Jo)ﬂta\ﬂﬂﬁg S;Bléél %&%oﬁé&&ﬁ%ﬁrﬁe?@dm the

ours er admnistration
conwel &f thea OM V ipeanlotebdmaidiN ABBs caithienipadtidnd faaseaRAT or
cl earance of [3H CHE. Organs (e.g., liver, lung,

nl een |/i
“P’ iy

eafﬂui.icl (cj ﬁ,?li‘ ~ageun 0. The Bilbipi
shau S 5— 10— R 3ff For- 48h

. 4ALII ou4! ns, SRKLP cant amslslgg Ir:}sgsu refer nmedTn
rrcuffatton the | | onc 55- 2 i pjected
doX¥B rerfai ni ng after |1IB$s€ﬁa€s$ﬁlk ngly, [there

APRRANEG TonGs- (2 inltl aT0%aPL B KSCALANCE Of PS .
W Thi T The fbg st P8 M masespiph el MasROT | Sessm f of 2y

ot4¥8r | fforul atijon. After liboshe nak earan¢e profi]e of
[ eApSPIP Was qyite di m lLags-gpor SRhixThi $ 1 nitifpl
raﬁbd cl4ear ance |f or tlhe.opSHiLP /saidpd RNy || ndilcat e t hat
t hére lare actuallly two typdposofeshix parti ¢l es prelsent,

one that clears very rapidly and one that behaves very

i e [Skkdmg 5) si R dilnjeetign | Collection
ks 8| ice SNt ﬁ%‘?‘ﬁ J aﬁghlrﬁﬂl"yﬁ"r N(ﬁ%n%pdg.té( Adateqgh © Date
dweq rle rapi d cl earand®Sy PBin bl ood 43an |SPppl3
Agj nj4ng t he 18 PEGEH#ISEPLP /PBS mix Day 14
4B 4 L0S55-SPLP / anti-luc 24 h Day 14
siRNA liposomes mix
48A 4 L055-SPLP /PBS mix Day 13
B | 4 Day0 | 8SQ ™5 055SPLP anti-luc 48h Day13 | D1
siRNA liposomes mix
72A 4 L055-SPLP / PBS mix Day 12
798 4 1L055-SPLP / anti-luc 72h Day 12
siRNA liposomes mix

[0240] 36 male A/J mice (Jackson Laboratories) were seeded subcutaneously with Neuro
2A cells at a dose of 1.5 x 10° cells in a total volume of 50 uL phosphate buffered saline on
day zero. Once tumors reached appropriate size (typically on day 9 or later), 200-240 pl
PBS, SPLP, or SNALP formulations (100 pg nucleic acid total) prepared as described in

Example 6 above, were administered intravenously. 24, 48, or 72 after administration of
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However, this SNALP fornul ati on showed significantly

sl ower bl ood cl earance than SPLP fornulated with the
WOa000PB& | i pi d. A possi bl e reason for this r®exlA2004/001051

maybe that si RNA 20 containing particles can evade the

cellular imune systemnore readily than plasmd

containing SPLP. [0236] SPLP conprisi ng PEG C DVA
PBEESRILES bir @inectue of SPILE abld SR, anice orrddaonficednidaiigansdag. , liver,

subst antial the same as that_observed for

lungoipliensiigneEheat R umess Wse follsctediand sxal P@Fﬁirfsﬂréwﬁmse activity.
Thé %@ul[)gf s %‘Jﬁg{n %gﬁr\@? gwere approxi mately 2 h, |ower

ntai ning Cl18 PEG i pi ds. [0237]
[028P P The ndsaltn dergorRE@e DG cbaxdnﬁimetrdttmgﬂ*qui%ﬂ SBEP and anti-luc siRNA

|
SN Bty eplamiRe PRGr AR Ftsiml feri el Elirase Sohe expression by
O‘PE&&-@ HourE Efery 51 ivAdgke PEG C- DMA, had rruch | ower

t unor accunul ation 6.1% and 5.9%injected dose per
Ex'gﬁ@gbt. rsg@'fgms Jﬂ%@i ARy IS g l[S],Q}\IS tgf ga:nl;m)r

[02®aG LI‘hB tf(ﬂl(%vﬁgg e)bo/ | ilﬁprflt%L Fno reSL %ﬁeeﬁﬁ@&;p}@hyEG A-DMA

(7 P8RGIE UMMB)@%@BEG&UMHQQ) amdymakzata icommvh p?ecﬁl%or the amine lipid
which is |ower than the conparabl e PEG DSG SPLP.

1,2admsrisylexypropriamme@o Adtophipd has Pldyzb@]anﬁclémhoaﬁnaﬁ (%ﬂ) in length.
|:>
Otlrlxz”ﬁE%ﬁS;'AcAg @hﬁélﬂ Al t"ﬁg l'nFih o?ﬁ Hegﬁﬁ&%%ﬁ%yé%x{egﬂ%sm% similar

ungs was an t
protcotso rFor ﬁts&mbe JMABGH A-DSAI amdr}m-éZdDSAman Ibatsymthesized|Hy using the Cig

| I h C18 PEG | jpids. Not . . ,
anal g ot LG C P E 8 s ihgaek by PRipl RoRGHipe an equimolar
am{iOUE S BRIAD R inyrioht bAIEH ARG IS Pt (yhekit ¥PEompound

for all sanples test'ed,” 5 while no trend was apparent
(1)J.or sarrpl e accurrul ation in the spleen. Accunulation in

it accOrPE o0 B LB 0o St e AL co. dose

per gramtissue. Exanple 8. Sl I enci ng of expression
with SNALPS [0239] This exanple illustrates silencing

€ S | r 0
after cogmf)i on of SPLPs containing a plasmd
encodi ng | uci flerase under the control of the CwW
pronot er and ai ™ anti<| osifer Si

Group Mce Tunor Route Treatnent Tinmepoint Route Dosés
1 3 PBS/ PBS 48 h 24A 4 LO55-SPLP / PBS m x 24B 4

[0248P 5 Behbdne/(2 ANy WAL d8 b R0 584 sbiutnl hy@RAEBS .45,X450.0 mmol), and the
flask was flushed with nitrogen and sealed. A solution of 3-allyloxy-1,2-propanediol (6.6 g,
50.0 mmol) in benzene (75 ml) was added to the flask. Using a syringe, 97% 1-
bromotetradecane (36.7 ml, 120.0 mmol) was added to the flask and the reaction was left to
reflux overnight under a constant stream of nitrogen. Once cooled to room temperature, the
excess sodium hydride was slowly quenched with ethanol until no further effervescence was
observed. The solution was transferred to a separatory funnel with benzene (250 ml) and
washed with distilled water (3 x 200 ml). The organic layer was dried with magnesium
sulfate and the solvent removed on the rotary evaporator to yield a colourless oil. TLC (5%
cther-hexane, developed in Molybdate) indicated that most of the starting material had

reacted to form product. This resulting product was further purified by flash column
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48A 4 Neuro- SQ LO55-SPLP / PBS mix IV 1 48B 4 2a
LO55-SPLP / anti-luc siRNA 48 h Ii osonmes mx 72A 4
WO k@5508B.P / PBS mx 72B 4 LO55-SPLP / anti - | BCT/SABRNA001051
72 h 1i osones mx Goup # Seeding Route IV Treatnent
Ti mepoint Injection Collection Mce Date date Date 1
3 PBS / PBS 48 h Day 13 24A 4 L0O55-SPLP / PBS m x Day
chibfnataddiphy (L85 ethiet-Rexanatol yidld ¢ 5 D4z (5738%) G4l ,2-dinkistyloxy-3-
osonmes mx 48A 4 Day 0 SQ/ PBS m x Day 13 Day 15 48B
allylogynropaedpLp / anti-luc 48 h Day 13 siRNA |i osones
mx 72A 4 LO55-SPLP /- PBS nix Day 12 72B 4 L055-SPLP
/ anti-luc 72 h Day 12 siRNA |Ii osomes mx 15 [0240]
36 male A/J m ce (Jackson Laboratories) were seeded
subcut aneously with Neuro 2A cells at a dose of 1.5 x
106 cells in a total volune of 50 tL phosphate
buffered saline on day zero. Once tunors reached
appropriate size (typically on day 9 or later),
200-240 tI PBS, SPLP, or SNALP formulations (100 g
nucleic acid total) prepared as described in Exanple
6 above, were admi nistered intravenously. 24, 48, or
72 after adm nistration of 63 WD 2005/ 007196
PCT/ CA2004/ 001051 PBS, SPLP or a m xture of SPLP and
SNALP, m ce were sacrificed and organs (e.g., liver,
| ung, spleen, kidney, heart) and tunors were coll ected
and evaluated for luciferase activity. The results
are shown in Figures 18-22. [0241] The results
denonstrate that co-adm nistration of pLO55 SPLP and
anti-luc siRNA 5 SNALP (both contai ni ng PEG A- DMA)
maxi mal | y decreases | uciferase gene expression by 40%
forty-eight hours after a single iv dose. Exanple 9.
Synt hesi s of PEG Di al kyl oxypropyls (PEG DAA' s) [0242]
The foll ow ng exanple illustrates the synthesis of
three PEG I|ipids, PEG A-DVA
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(7), PEGC-DVA (8), and PEG S-DMVA (9). They have a
comon precursor, the amne lipid 10

WO JpReatieyri styl oxypropyl ami ne (5). This |ipi ddacambkiiiost
chains 14 carbon units (Cl4) in length. Oher PEG DAAs
suitable for use in the present invention can be

PE -Rﬂéﬁ%ﬁé%’&%@f‘?&@@%ﬂk@@ At ea by using
T

[
t 8 | o 8 0 n
H@ynt he3i zed BY sinply substitutirtig an equi nol ar

anount (of stearyl bromde for nyristyl bromde in the

r epar at 1o of (12 D iyt ot sy BB y1 ORyBT opANE (

Prepar at i of Iv2-Di I stylhoky- 3-af'l yl oXypr opa (1)

0O O 20 [0243] Benzene (250 m) was added to 95%

sodi um hydride (11.4 g, 450.0 mmol), and the flask
[0248)s F,2-Ihgdstylaxly-ellylogemnomand 1450 ex28.A nswbl) wag dissflved in

3-al Lyl Qxy:1,2- pr opanedi 6. 6 50,,0 ) in
ctnagafipatany VA HorDHaBe AL b vhtided ROV Ry o

tetrakYd({rpUEnyl SO Hine PaRATREBL0) A8 GRS thi$6l)/ The fladllFadwidppkd in tin
an

~Wwas added to the flask the reaction was left to o
foil and flushed wathmighgentadeduca expnsyretatlight anskad, dhendeft to gt 80°C

ovof i, SRR PRI EBERE obB, RSO

devélupddiaMellbefty)aagicnee thadmosObfibe wedling Thterdal lhad reaotedas form
transferred to a separatory funnel with benzene (250

prodycy. ‘Hg resukinEagodict wasifusther pwifisgdtetiash golunmpeirpmytograply (100%
" I o] | i sul fate and
DC%g@glg vielz%/g #%m%g’zéﬁ%%%ﬂ%%?g%ﬁ ator to yield

a colourless oil. TLC (5% ether-hexane, devel oped in

Mol ybdat i ndi cat.ed_that nmpst of the startin

Tatr s alaRr8e: PROdR ST B BB IEe e honate (3
resulting product was further purified by flash colum
64 WD 2005/ 007196 PCT/ CA2004/ 001051 chromat ogr aphy
(1§5% et her - hexane) to yield 15.0 g (57.3% of

1, H di t - | 0O e 1.

~70057 007196 [PCT/ CR2004/ 001051 2. Pr eparati on of

1,2-Dinyri st - y r . -
mmol ) was -di ssolved in 5 ethanol (250 m).
Trifluoroacetic acid (20 m) was added, followed by

[02@; Ir .?lﬁa%% é&#tﬁgf;r‘%yd\zg).;%%ﬂ%lﬁ%g%}%l%hlcfaﬂh%ﬁ@ 8 .(44g, 289D mﬁro% was

flushed with nitrogen and dissolved in anhydrous dichloromethane (50 ml). Anhydrous

pyridine (3.9 ml, 48.0 mmol) was slowly added, forming a white precipitate. A solution of
1,2-dimyristyloxypropan-3-ol 15 (11.5 g, 24.0 mmol) in anhydrous dichloromethane (100 ml)
was added and the reaction was left to stir overnight at room temperature. The solution was
transferred to a separatory funnel with dichloromethane (100 ml) and was washed with
distilled water (3 x 100 ml). The combined aqueous washes were then back-extracted with
dichloromethane (100 ml). The combined organic layers were dried with magnesium sulfate
and the dichloromethane was removed on the rotary evaporator to yield a colourless oil. TLC
(100% CHCls, developed in Molybdate) indicated that the starting material had all reacted to
form product. This reaction yielded 11.9 g of crude O-(2,3-
dimyristyloxypropyl)methanesulphonate 3.
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foil and flushed with nitrogen to reduce exposure to
light and air, then left to stir at 80C overnight.
WO Bhes/mttvanol was renoved on the rotary evapor OCA2014©01051
(100% CHC13, devel oped in Ml ybdate) indicated that
nost of the starting material had reacted to form 10
product. This resulting product was further purified
by flash col um chronatography (100% DCM to yield
0 - di i - 3-
%,;Lél; a? agég%a%@onlbﬁ N—(}b, gyﬁz’mﬁx&%lly?ox Brro%eg;htiallonlzidg '(4)3'
O (2,3-Dinyristyl oxypropyl ) nmet hanesul phonate (3) O
S00 %1 0O 0O 15 [02451 A flask containing 97%
met hanegul phoni ¢ anhydride (8.4 g, 48.0 mmol) was
ushed JJwi t h ni trogen and di ssol ved i n anhydrous

i chiyor onet e M ~_An ro pyritdi n 3.9 ,
48. Olfmol ¥ was 5l oWl Y added, form ng™a white
Ry eef pate. Alsolution of 20

Iri st yl Sxypropan: 3ol 18115 g, 20 nfel) An
anhydroas di chl oronet hane (100 ml) was added and the
reaction was left to stir overnight at room
tenperature. The solution was transferred to a

[0245¢ paCratie W(nymﬂ%}ﬁsvyiléﬁylpdd@ﬁﬂnﬁm%dﬂﬂﬂﬁla(e@@ 4521 g, T2_Egolrmnol) and
|

was washed with distilled water (3 x 100 m).

potasynmiEwliggdedds BdSeamad eere Huphadarith eiogertrdidiggol ved in
anh)asié?lgéJ ]g,?\?ﬁég‘fe@mﬁ)ti‘lﬁn{ln%rg%g&h % OmmTB lel;h%;}ggélgg g\hag rl%ﬁ{él tir la?’y ®Cverni ght

undetiacionstantshand nitegen. e Thy S0V-diméthel foratadiige Kuafppicdied bn the rotary
to yield a colourless oil. TL (100% CHC13, devel oped
evanoFaINE I PIER VAL BETER I1steRe the uspalraspirgforrat e mesifugwas
dissﬁll‘llédg fng&g(%rsg)rrﬁggo% Qf(i)'z‘angrt%%}red 18 SegaBAGY fRheY Weth3hloroform
rinsel{5®ymb.sthen washed opith Jistiltcdaneeningetimadk(33% 3@BmINDstilled water, 50 ml

2005/,007196 PCT/ CA2004/ 00105 4. Pr rati
cthafglty 15 O REA FEORON PO BT kARG T 40 P2 1100 mb,
The 20878 drdahiédByers were dried with magnesium sulfate and the chlorof%rm was

O (2, 3-dinyristyl oxypropyl ) net hanesul phonate 3 (14.
remeyed 25, the i@l e vanagaton oTIaE ﬁg%mﬁmhaxanm drveloped o Molybdate)

o hed. wi [ d.di |ved.in . A
G S ORI Bl S oo 105
of crods M-@f3-dinpyristyl 6x yptopsDphthukmideght

3. Preparation of 1,2-Dimyristyloxypropylamine (5)

HoN o/\/\/\/\/\/\/\
NP e Py

[0247] Crude N-(2,3-dimyristyloxypropyl)phthalimide 4 (20.0 g, 25.0 mmol) was dissolved
in ethanol (300 ml). Hydrazine monohydrate (20 ml, 412.3 mmol) was added and the
reaction was left to reflux overnight. The ethanol was removed on the rotary evaporator and
the residue was redissolved in chloroform (200 ml). The precipitate was filtered off and the

chloroform was removed on the rotary evaporator. TLC (10% MeOH-CHCIs, developed in
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under a constant stream of nitrogen. The

N, N- di net hyl f or mam de was renoved on the rotary 10
woevepr®sbor usi ng a hi gh vacuum punp i nst ead @®@CTId2004/001051

usual aspirator. The residue was dissolved in

chloroform (300 m) and transferred to a separatory

funnel with a chloroform rinse (50 mM), then washed

Moffriddhef 1rfalda a8 br RSB ARerifht e o fGh phddbei! This

resuleing pludakt-veast foethérgairifiet by dlaklo calfumn eh{dnato gréphynf0} 3% Mé@H-CHCl3)
conhi ned organic | ayers re dried. with nmagnesi

to gﬂﬂﬁgﬁeg 07 Reer b sisp mwdag-dfsm%}slswaogw-?ﬂﬁgi of 1,2-

mn59§ %%?y LoE. TLC (30% et her-hexane, developed in
MERLdPE

Indicated that the starting material had
reacted to formproduct. This reaction yielded 13.5 g

of crude_ N (2, 3-dinpyrj st ypropyl alimde 4. 5.
Pr eéar atf’c’fﬁgf)‘fmﬁ%%’}fﬁﬁ¥; P”G%%%W&ﬂi ne (5) 20
H2ZN O O [02471 Crude
mde 4 (20.0 g, 25.0
00 ;). Hydrazine
dd and the 25
reaction was left to reff ux overnijght. Tle ethanol was
renoved on the rotary evaporator and the residue was
redi ssolved in chloroform (200 m ). The precipitate

was filtered off and the chloroformwas renoved on
0248F MO1 @Y% ¥olaMaP Of @neéntralddCsul fiB¥aMa @b HAGh3vatelqued appwas added to
[ iﬁ]e 67 V{b 2005/ 007196 PCT/ CA2004/ O%%Sl Mol ékkiJ(\éat e))?d )
sodiiyraidichramate kR0 gnb@mmsf). tHRGseoarathyl gthern{20:0 a/10 mygol) was dissolved

. react to fo rodyct. This r ! -
in i RERB s RIS end Uyt B0 el Rt Qper g i
Thévpioiuétkak Ihert extiabrel &vithchiorgfor@93 %50\el) 1dahingahs daRdlue colour in
from1, 2-di nyri styl oxypropan-3-ol 2) of 1, 2- )
the @aRgAYS 4331 o kypridprplormm sobvent was gemapied g8 the fogy gyaporator, resulting

i B AT o 30T MO byt g IR Ty e mostofthe
statid@ nndtgridl hadvedaeted ¢d ROmdrpdwas Thiddedietnmatersal dvas then further purified

i ¢h t 3.0 g, .10 thyl  eth
by fla Gotia chbmaio el (TS LoMpBH-CrY 1o TEe Bisele pdcpas then

cryS@libd Heth@do tiMd 5.%%’(‘2?9%)%&1@5)@ BEG b latet® aciP@HR a white solid.

t enper ature overni gnt.

7. Preparation of N-(2,3-dimyristyloxypropyl) amide PEG3pg0 methyl ether (7)

NV PN

(o)

[0249] For preparation of N-(2,3-dimyristyloxypropyl) amide PEGyg90 methyl ether (i.e.,
PEG-A-DMA), methoxy PEGagq acetic acid 6 (3.4 g, 1.7 mmol) was dissolved in benzene
(40 ml) and flushed with nitrogen. Oxalyl chloride (1.7 ml, 2.5 g, 20 mmol) was slowly
added by a syringe and needle through the subaseal. This reaction was left to stir for 2 hours

then the benzene solvent was removed on the rotary evaporator. 2,3-
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The product was then extracted with chloroform (3 x

250 m) leaving the dark blue colour in the aqueous
wol 29320071965he chl or of or m sol vent was renoved on PTECA2004/001051

rotary evaporator, resulting 15 in a pal e blue wax.

TLC (13% MeOH CHC13, devel oped in iodine) indicated

that nost of the starting material had reacted to

. . b d 1 r
L R (ki otred by
anhlythOls QldBloBymethme @88 andrigethylavhine (Iwaml,t I9gnmol). The reaction was

e o ¥Ry e DB et (a D atisaclind e daonhaspoitified with
hydP6 @A P . PN dndl sBaletiniid e Ybk@rikaggWas cdlledl@d. The product was

PEG2000 nethyl ether (7). 0 0 JN n H [02491 For _
extyacteg diom theraqueousqyzr 3utlichiproform (3 xyp3rmaly iThe spmbiaed organic layers

P 00.,met hyl. et -3 - '
weig e G Rk s (1 ghlonSihey A on i Y cyaporator o
yield yationesatid. (2C (10% MeOH-CHENE devdldpedrin togge sulphMabyd iodine)
~chloride (1.7 M, 2.5 g, .20 mml%vvas sl owly a%dechy )
indigateg that groshlthp s@ing r{l%%’ﬂéﬁdtr% ediip agranprodig; Jhis crude material
waf A8k AR5 b OB REgpOU 20 RORLEHEL) 1o e
decalodrit@] WO RBNH4 a8 6hRCTd] CARPAY @badS (100 ml) and allowing the

ml%géég%%%{agégﬂég%? %%B’FQY\%B%Q 8¥or 1{31?1;1%5 ih% chateoal was filtered
off Sh& He QUNBE BANRmo$EdhA tiRNBtaly ERIBMHGTTN pedduet Whs 1ybPhilized to
mmol ). The reaction was left to stir for 48 hours.
yieldi Is7 gi(3® t%ahaf k(224 ymistylagyprapobentjdet iiGaoinathyd ethead as a fluffy
cidified wwth hydrochloric acid (1.5 m) and shaken,

While BOWIRE- oy gani ¢ I ayer was col | ected. The product was 5
extracted fromthe aqueous |ayer with chloroform (2 x

65 ). The canbi or.gani ¢ | ayer re jed w,t
maghesi T o VR R b s e e )
rotary evaporator to yield a yellow solid. TLC (10%
MeOH CHC13, devel oped in copper sul phate and iodine)

i ndi dated fhat fiost of the starting material had

reactled to|form|fproduct. This crude material was

fuN ifi I A0\ U™ hr ot 6o sy O % ™
MeO|CHCL3 »n It was then 10 decol ouri zed by addi ng

acti vated charcoal (ZO\QQ/aWWWd\/
allowing the mxture t0 rotate at 55C on"the rotary

evaporator for 30 m nutes. The charcoal was filtered
of f and the ethanol was

5 renoved on fhe rot ar}y
0280k p 5 prpisParatioRO it cHmyEstylQrSpioPYY sagamate KEGao methyl ether
] e . ! . ether
(l.egept(%ftlgwe)g&;& & dé?cgfggg éﬁm&é!ﬁmd\%%. )ﬁ{%@ﬁd?&%%{}@@l the

as a whi t e powder.
(2.0 g, 1.0 mmol) was flushed with nitrogen and dissolved in anhydrous dichloromethane (15

O,

ml). Diphosgene (300 pl, 2.5 mmol) was added and the reaction was left to stir at room
temperature for 3 hours. The dichloromethane was removed on the rotary evaporator and any
remaining diphosgene was removed using the high vacuum pump. The flask was flushed
with nitrogen and 2,3-dimyristyloxypropylamine 5 (0.7 g, 1.5 mmol) was added. This was
dissolved in anhydrous dichloromethane (15 ml), triethylamine was added (280 ul), and the
reaction was left to stir at room temperature overnight. The solution was transferred to a
separatory funnel with dichloromethane (5 ml) and washed with distilled water (2 x 20 ml).

The organic layer was dried with magnesium sulfate and the dichloromethane was removed

69



10

15

20

25

8. Preparation off-(2,3-dinyristyl oxypropyl) carbamate
PE&ooo nethyl ether (8 O AON--"rO n H 20 [0250]
wOoFmps/Er7egsar at i on of N- (2, 3-di myri styl oxypr opy|PCT/CA2004/001051
car banmat e PEG000 nethyl ether (i.e., PEG C DW),
steps 1-5 descri bed above were followed. Then PEG000
met hyl ether (2.0 g, 1.0 mmol) was flushed with
on tht kétageivapsrdiod] 80! %JlMle(DPB(EHXﬂ{ @@ﬁel@%e@lhh@l(ﬂ HERR iodine
(15 m) ﬁ&qﬁhos eég (300 1, 2.5 mmol) was aggtd and )
showigé thag mptst ot v\atgrtmefrnatmal shtad reagtedte &orm predysdr Ahisresultétg product
Urs. n
was fugger P nﬁeﬁ%l){giagg &g%ﬂ%&pﬁnﬁoﬁa&d}f Q@Y&g I\QQOf-Ih@HEZ r%@d(;%leld 12g

evapora or a renal ni hosgene was re

(46 5%h)d N-(153 Jairgynstgemyapfbwmrbémﬁe PEas iy, meehyl bthehgd
mnth nitrogen and 2, 3-di myri styl oxypropylamne 5 (0.7
g, 4.5 nieparasersef A’o(aéditmymﬁéowgpy %ﬁ“é@’@ﬂ"%’d”?%ooo methyl ether (13)
hy :
[02§Q ﬁ&?p%%)éigﬂtllggﬂ LPI(I gg? ?Elgﬁlﬁtly(eoéggr 3?11) su&; ﬁﬁ%el%%/ ILI?%IO(,% %ﬂt‘ﬂ@iséther (13),
mqmmﬁnkmmﬂn@ﬂmWUweeéﬂbmndgﬁmrmﬁhemgpkmumanbma§”

transferred t funne
di chl or ofret h rgpiug%ﬁﬁ)ofgﬁg?r%@ﬁ% tﬁﬁ}‘h distilled water
(2 x 20 mM). 30 The organic |ayer was dried with
magnesi um sul fate and the di chl oronet hane was renoved
69 WD 2005/ 007196 PCT/ CA2004)/ 001051 on the rotary
evaporator. TLC (3% evel op i n Mol ybdat e
and iodine) sh of tke starting materi al
had reacted to foPm produc®O.| This rdsutrtS—ng-product
was further purifi col umm ch Iormt ogr aphy
(1.5-10% MeOH CHC13) to yield 1.2 g (4@ 5% of
N-(2,3-dinyristyloxypropyl) carbamate PE&000 net hyl
ether 8. 5 9. Preparation

[0283]f - M?es;q a%wlﬁdlé()ts)d %’&Wﬂrﬂﬁﬁbl))w%l{ﬁ&bmmlﬁMﬁ%@glomfom (80

nmet hyl ethefr (13 For preparation
mhNPGEdBed? Syml, $7-9inomgh mpyd(}edsiachﬁ svém@@néimmmmwved while

a white Btestilith et 8 sefife PEE e maRTshet T £s ol oD in

anh?ﬁ%@@ﬁlofﬁ%ﬂ gﬁ(ﬁm()%astdQ e@d' the rdactidn Was RA[t0 362 for BRSMEs. The -
anhydri de ( g 47.1 mol ) was dissolved in

whighprgeiptiais ﬂaqﬁ lhad fhwas Giltefﬁd)off sk theichlerqfgrng selyent of thy filtrate

S
w7 IR LR 00 S A QB i
indichteBPHGE2 Y3t ofxhb yﬂartﬂighﬁzitex(izﬁ habd r@,cte]i&o Sorrmmiofluétn ThE product was
anhydr ous chl orof orm_ ( added

nd_ the .
Furih R Esh P TIGRO3Phg I o SeGRAEHED) to vield 30.1 g
(92.8%) of PEGg00 mesylate 9 as a white solid.

b. Preparation of PEG2p00 phthalimide (10)

\Jmhb
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white precipitate that had fornmed was filtered off and

the chloroformsolvent of the filtrate was renoved on
wotdoes/oogtsar y evaporator. TLC (5% MeOH CHCL3, deal@yeeat/001051

in iodine) indicated that nost of the starting

material had reacted to form product. This product was

further purified by flash col um chromat ography (0-10%
[025@%&?@1\3}1 phfhaMin@ded(l:ﬁQ 59 739m6 %a%"(ﬁss@fve&’ﬁ%@%@rous N,N-

e 0

| a as a white so . Preparation EG2000
npmhyiﬁmnnm@e @06 ml).;A svh)uem Nf BE@zoo@sneszs@atvb(é@@w 0®7 nggol) in
/ 0Q1 t.assi
anhégr-cr)ggﬁgig meﬁmy?f% d‘lxgiég VOelg Was aiaﬁi Q%g%{}hg "ﬁﬂél{én%ethé ilejact]'on was left
to skt Hﬁshalofvem@m URe Nﬂ?@@xiﬁleﬁhylf%ﬁzﬁhlldé Is@lﬂe@‘wa@&%@@&l on the rotary
late 9 (35.0 g, 16.7 mol) in anhydrous
evanp ODUFEE ﬁwglbvwanmd@n(mwem 9f thegsugd a%naraqu tlie rgsuligig product
7
o R RSP 0 bR S Mo ARG 250 m and
bmfec(lza(D wlp Bwadichlatontethamk nolventhif gie aomchined @gapc laystseeas removed

on e SS8TAREPOAH S AAdERAREHCIB 0 i G Sl i Mary's
Re%e iddiSfbdBhE&hodt %f theX2ftifd hafttidl hdd lefGed #BriTiptodufeThis

or onet hane sol vent of  the conbi ned organiC | ayers
reswlisg pdosterhs fortheriparified hy ;ﬂadvaﬂmmatcbromaw@amhm@ 10% MeOH-

crpGahemAProa b BuBieet ot <t R R B rRiotsne o

phthafnideagt ed to form pr oduct This 10 resulting product
was further purified by flash colum chromatography
(0-10% McOH CH2C12). The product was crystallized
from et her to 'S;La‘?‘ éusgfmll % ,0f the PEG000
pht hal i n§ de 16 PEBE ar ati’ G000 anine (11)
I5\OONHZ n [0254] PE&oo00 phthalimde 10 (10. 3g,
4.8 mml) was dissolved in ethanol (200 m).
Hydr azi ne nonohydrate| (6.0 m, 123.7 nmol) was slowy
added and the reacti reflux at 100C
overni ght. The whit H,ered of f and
t he et hanol sol vent on the rotary
evaporator. The resulting product was dissolved in
chl orof orm and t he

[0254] PEGjo phthalimide 10 (10.3g, 4.8 mmol) was dissolved in ethanol (200 ml).

Hydrazine monohydrate (6.0 ml, 123.7 mmol) was slowly added and the reaction was left to
reflux at 100°C overnight. The white precipitate was filtered off and the ethanol solvent was
removed on the rotary evaporator. The resulting product was dissolved in chloroform and the
remaining white solid that was insoluble in the chloroform was filtered off and again the
chloroform was removed on the rotary evaporator. TLC (10% MeOH-CHCIl3, developed in
iodine, Molybdate and Mary’s Reagent) indicated that all the starting material had reacted to
form product. This product was then crystallized from ether to yield 9.0 g (93.0%) of

PEGjg00 amine 11 as a white powder.

d. Preparation of PEGyp succinamide (12)
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remai ning white solid that was insoluble in the
chloroformwas filtered off and again the chloroform
wovaes/qoemeved on the rotary, evaporator. TLC ( PO¥CA2004/001051
MeOH CHC13, devel oped in iodine, Mlybdate and Mary's
Reagent) indicated that all the starting nmaterial had
reacted to 25 form product. This product was then
crystallized fromether to yield 9.® g (93.0% of
PEG2000 am ne as a whijte powder.||d. Preparation of
PEG000 sucgi nam OH
PCT/ CA2004/ 081081 O 0255 PEG2000
amine 11 (9.0%] 4.4 m®l) and SNCCI ni*c anhifydride (3.8
g, 38.1 mmol) re dissolwved inH pyridine (00 m) and
the reaction was left to stir overnight. The pyridine
5 sol vent was renpbved on the rotary evaporator at 60C.
The residue was dissolved in distilled water (100

[025%) . PRGL@] drhid 1\1"(9 0 gmdrxﬁﬁlbl)%a Quétsni6 anleydiida¢3.e ¢, v8.1 Iihmol) were

di chl or onet hane m), and dried with

disspinpdds pyndisg (ro&trel) amd @le(rmmn@@sumgu oyemightpdhe pyridine
sol“egg{zvgePeg%ovgg ot el%tanz vape Cz}%r a?f&)t(l,“ e’}"g%%{:{dhgg@gﬁisgéltbﬁaep distilled

wat@ﬂ(f 100 ing1y] abi;dlﬁéda@hh ﬁ?dh‘dﬁlﬂoﬁdﬂ ﬁﬁ&&!x@@bta@ Wth((ﬂclﬂ&%nethane (100 ml, 2 x
MeOH CHC13) to yield 9% PEG2000
70 @) glpqq@}ﬁdd@t}lglag@esnpql élﬁlga,t%\t T%ﬁ (b@% MeOH CHCl3, developed in iodine)

el B BB PG, RO e v

further @rﬁied(byglambd)l)mmmﬂlrdkhhygmpwélﬂ % M@Hec}aob)ztogmela.sm g

I e di ssol ved_in anhydrous chloroform (10 m).
65%@”&%@&?%&@83 i3 Di cycl ohexyl - car bodi i ni de
(0.3 g, 1.5 mml) in anhydrous chloroform (5 m) was
added, and 20 the reaction was left to stir for an
hour. A ol utfrgpargtion] of M Zdrdimytistyloxpmpel yluasiareds PEGp methyl
ethér?l 8 g, 1.0 mml) in anhydrous chloroform (5 m) and
thylamne (0.6 m, 4 mvol) was added

[0256] PEGgjgg succinamide (2.0 g, 0.9 mmol) and N-hydroxysuccinamide (0.2 g, 2.0

mmol) were dissolved in anhydrous chloroform (10 ml). Then, a solution of 1,3-
Dicyclohexyl-carbodiimide (0.3 g, 1.5 mmol) in anhydrous chloroform (5 ml) was added, and
the reaction was left to stir for an hour. A solution of 1,2-dimyristyloxypropylamine 5 (0.48
g, 1.0 mmol) in anhydrous chloroform (5 ml) and triethylamine (0.6 ml, 4 mmol) was added
and the reaction was left to stir for an hour. TLC (12%MeOH-CHCls, developed in
Molybdate) indicated that most of the starting material had reacted to form product. The
solution was filtered through Celite with dichloromethane, acidified with hydrochloric acid,
and washed with distilled water (2 x 50 ml) and brine (50 ml). The aqueous layers were back
extracted with dichloromethane (50 ml) and the combined organic layers were dried over

magnesium sulfate. The product was further purified my flash column chromatography (0-
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and the reaction was left to stir for an hour. TLC
(12%veOH CHC13, devel oped in Mol ybdate) indicated
wot2oed/oomost of the starting material had react edTi@ 2001001051
product. The solution was filtered through Celite
wi th di chl oronet hane, acidified with hydrochloric
acid, 25 and washed with distilled water (2 x 50 m)
7% aeDIGHEL: ) ©Q/iett 1.8 FHE.GueM<2 Balmysstpoxgpioayl succinamide
Xt rac 'g di chl oronet hane (50 nl) and the
PEuamRH gFﬁ ic layers were dried over nmagnesium
[025‘#1' fRtEo bEhﬁd@Js%a%at \W@Satovs HB&EBEM isfihefldéMtoTbleaBilistrative and not
col um chronmat ography (0 72 WO 2005/ 007196 )
restﬁ@TVecM@nmmb)@Mnts Tl bie @pparestita hose of skall én the@rtgipon reading the

QY (2, 3-diayristylo I ugci .
avo €80 i Mt e TSR LB B RE B g i
refdrfiRk té 1he aBHRY EesO8SIEI, Pt Shﬁulldﬁnstéﬁdami%rhﬁhddavnh reference to the
illustrative and not restrictive. Many_ enbodi

appmldqd crimabengewith the ful seepesif egpivplents fo Mlilechawh elﬁtfﬁs are entitled.
Thd OIS PP EH A FE PSS L B0 rolpbhcst TRTube bl applicatons,

patén@s 1deCE piildlidatiensa be\ircatparated ieiedmby baferesdedlol dll pupbsad
be determned with reference to the appended clai ns,
along wwth the full scope of equivalents to which such
claims are entitled. The disclosures of all Accession
Nos., articles and references, including patent
applications, patents and PCT publications, are
i ncorporated herein by reference for all purposes. 73
WO 2005/ 007196 PCT/ CA2004/ 001051 WHAT IS CLAIMED I S:
1. An nucleic acid-lipid particle, said nucleic
acid-lipid particle conprising: a si RNA; a cationic
lipid; 5 a non-cationic lipid; and a conjugated |ipid
that inhibits aggregation of particles. 2. The nucleic
acid-lipid particle of claim1, wherein said si RNA
conponent of said nucleic acid-lipid particle is
resistant in aqueous solution to degradation by a
nucl ease. 10 3. The nucleic acid-lipid particle of
claim1l1l, wherein said particle has a nedian dianeter
of |less than about 150 nm 4. The nucleic acid-lipid
particle of claiml1l, wherein said si RNA conprises
about 15 to about 60 nucl eoti des.
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5. The nucleic acid-lipid particle of claim1l, wherein
said siRNAis 15 transcribed froma plasmd
woeneapsiveat ed in said particle. 6. The nucl ei ®CT/CA2004/001051
acid-lipid particle in accordance with claim1,
wherein said cationic lipid is a nmenber selected from
the group consisting of N, N-dioleyl-N N
di met hyl ammoni um chl ori de ( DODAC),
N, N-di stearyl - N, N- di et hyl ammoni um br om de ( DDAB),
W S j oyl oxy) propyl )-N, N, N-trinmet hyl anmoni um
chl oride (DOTAP), N 20
(1-(2,3-¢iole r.opyi:):- J | aponi .
({2, de?'.( D@%}&%’ﬁxﬂgg "R i MaPtclt, S RELIB RIFRA Bbeicie
corfprigiidly| - 2, 3- di ol eyl oxy) propyl am ne (DCDMA), and
conbi nations thereof. 7. The nucleic acid-lipid
particl e?PiRNfscordance with claim 1, wherein said
non- cati Qi hd lgl;ig. is a nenber selected fromthe group
consi sting ofn I ol eoyl phosphati dyl et hanol ani ne
(DOPE), pabmrcitoyliolimdydnghosphati dyl choline (POPC), 25

egg phosphat.i dyl chal.ine. (EPC), . .

di st ear oyfpH ?fg]l‘ ldﬁagmg?lﬁ)@gsﬁéﬁdsﬁ TS er ol , and

conbi nations thereof. 74 WO 2005/ 007196

PCT/ CA2094/ 001RSAuddeic 2618-11piE pAticle RE cRirh il pivHerRl dal CHRNA

in accordance with claim1, wherein the conjugated .
cothpqsiet efisaid nuskeibacid linidgraséele isgrsigpntia aapeoue §olpgomyto degradation

selected fromthe group consisting of a

by g%%’g%sﬁw enegl ycol (PEGQ-Ilipid conjugate, a pol yam de

(ATTA)-lipid conjugate, and conbinations thereof. 5

9. The n8cl ei Thamudeit agddippdpdrticle ®f clhaimdcwhelamcmidpdrticle has a

claim1, wherein the conjugated lipid that inhibits
meﬁ@@ﬂ%?rﬁ?ﬁﬁ thagyabpiy ]e@ nprises a

pol yet hyl enegl ycol -1ipid and the PEGIlipid is nenber

sel ect edsf r omrhhg, GO YR IAYRS p&titIBDf Cfairf 1, wherein said siRNA
PEG- di acyl gl ycerol (DAG, a PEG di al kyl oxypropyl, a

corREGep hbaiH61td phadit 68 nPEStedss.ani de, and conbi nati ons
thereof. 10 10. The nucleic acid-lipid particle in

accor dange w cl ai-m wher ej.m .t . CQNj ed.|i-Bka :
that inhPbi tslrgegré‘#@eg‘%?%ghhpé p%‘g?‘tei‘)??l@é‘ﬁgo{ﬁg?‘i%lsne%‘daé‘m 18

trafdRlip&d fymenggnyia ehcdphideled itlsad ksydtioky pr opyl conj ugate.
11. The nucleic acid-lipid particle in accordance with

claim 10, wherein _the PEG dial kyl oxypropyl conjugate .

is a menBer s@hféﬁ‘t‘“é%}cPF‘SﬂiW‘ﬂBﬁrBF%d’baéﬁﬁgﬁnﬁ ?’Vhtgc '%21 erein
i FER i B PR 1 56 by OLRsBnL
dinkRAGH ginstoeauny tlosmige @YDACTE NA-diswagy!-OoNbdimathybamgmonium bromide

her eof . t had of ..i uci an_si.RNA. i nt
b3 N d dsstotgasey sy Nt el Sui R Borap), N
(1-¥9, 3 Ri Aey 166 SroBy RN, 8N it khPRfrinh 6Hi i € RISPIGE $DOTMA), and N,N-
dimethyl-2,3-dioleyloxy)propylamine (DODMA), and combinations thereof.

7. The nucleic acid-lipid particle in accordance with claim 1, wherein
said non-cationic lipid is a member selected from the group consisting of
dioleoylphosphatidylethanolamine (DOPE), palmitoyloleoylphosphatidylcholine (POPC),
egg phosphatidylcholine (EPC), distearoylphosphatidylcholine (DSPC), cholesterol, and

combinations thereof.
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a sSiRNA; 20 a cationic lipid; a non-cationic |ipid;

and a conjugated lipid that inhibits aggregation of
wopeostiotives. 13. The net hod of claim 12, wher ePATAAR2004/001051

si RNA conponent of said nucleic acid-lipid particle

is resistant in agueous solution to degradation with a

nucl ease. 25 14. The nmethod of claim 12, wherein said

particle has a nmedian dianeter of |ess than about 150

nm 15. The nmethod of claim 12, wherein said siRNAis

transcribed froma plasmd encapsulated in said

particle8 75 W podeireodlogd p@wgpaecw@mgmth cigm fppeherein the

co %gjozé)odh 1& tl?elt %}gﬂ) gs‘zag‘g#@ﬁ 1&{ Qf ?t'lc(ies 1@5'1‘(?&1'119& s#l@&tgd frdnfthe group

el ect e gr p consis

corlNishngio6 b @ylyetlyNnedglyed] (FEG)Aipiti donuphteos pdl@!am(dB(lEAC[)A) lipid
N, N-di st earyl - N, N- di net hyl anmoni um br om de ( DDAB),

conjpgate,@pd somBing iR here9h pr opyl )- N, N, N-t ri et hyl armoni um
chloride (DOTAP), N-(1-(2,3 5

di ol eyl oyy) pr Q‘Hé( hﬁclgfc IélclH‘ﬁﬂldl gﬁhebéllﬁl%@)'i‘dléﬁ% QMhQIdif€l, wherein the
(DOTMRA), and di met hyl -2, di ol eyl oxy) propyl am ne

cor(j DA pid dlred ndolwtn aygteigotien ofprédés coﬁ?prlswmpﬂlwctihwncglycol lipid

aniéﬁ éfftcéﬁppr"}g %e%ﬁ%r S %CS%P tg%rﬁ & flt{r%ﬂ!% g%rl}sll ing olfa P%Cﬂglacﬁglycerol
(DﬂG}' £PYG RIMARABRYpres & PBOPhaspHdEpldPPEIG-ceramide, and combinations
pal m t oyl ol eoyl phosphatl dyl choI i ne (POPC), egg
thegtsdsphat i dyl chol i ne (EPC), 10
di st ear oyl phosphati dyl chol i ne (DSPC), chol esterol, and

combi nat jgns tHereali oI lll[PTﬁ‘Saﬁ‘éferlHq%&frdﬁc@Wh%lm9 wherein the

wherein t e conj uga%e hat 1 nhi bi
cojggtedapid ot dfhilpiar dgigedgeson of mrtided@mpskes pelfethyeneglhen] (PEG)-

up con i sting of a polyethyleneglycol (PEG-Iipid
dlagﬁ’rll?’i}’@é‘i C%Jﬂ%ﬂ%?am de (ATTA)-Ilipid conjugate, and
conbi nati ons thereof. 15 19. The nethod of claim 12,

wherein fifle cqRi Ygake QCﬂdLIHh&i phrtidle ih ABddRéidn2e with claim 10, wherein
aggregation of particles conprises a

thegt §-elii k| exyepgoppd obnjp REGs-A mpmueraﬂqltcmﬁefr%tbsl grepipicangisting of a

P Eg@’gﬁrﬂgﬁgllrpggt ?g?& arBaé(g‘é&g ;fpg)s(%f,(gb@| aolgEé-dmalmltyloxypropyl

CRoEen@h rsehaisichiyloxypr CgY, and &ﬁnbﬁﬁlﬁbr@@lﬁ@ed’fﬁtl ons
( Bﬁer eof 20. Thgomy?hdggﬁgfl claim12, wherein the

conjugated lipid that inhibits 20 regati
parJt| g| ed2 Con%ﬂr@@g gf}%q Mlh&ﬁ%ﬁ@&g‘g}ﬂsga cell, sa1d method comprising

e net hod of
CO@F‘E@% gkiaéem@e(%{ ﬂﬁcﬁﬂ}f ng%{ﬁd*gﬁy eg Q)a/%’fl(s)% conj ugat e
a siRNA;
a cationic lipid;
a non-cationic lipid; and

a conjugated lipid that inhibits aggregation of particles.

13.  The method of claim 12, wherein said siRNA component of said

nucleic acid-lipid particle is resistant in aqueous solution to degradation with a nuclease.

14.  The method of claim 12, wherein said particle has a median diameter

of less than about 150 nm.

15. The method of claim 12, wherein said siRNA is transcribed from a

plasmid encapsulated in said particle.
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is a nenber selected fromthe group consisting of a
PEG di | auryl oxypropyl (Cl2), a PEG

wodbesyoT®s yl oxypropyl (C 4), a PEG di pal mtyl orgpICapgd4/001051

(C16), and a PEG di stearyl oxypropyl (C18). 25 22. The
met hod of claim 12, wherein the presence of said
nucleic acid- lipid particle in target cells is
detectable at | east 48 hours after adm nistration of
said particle. 23. The nmethod of claim 12, wherein

the presence of said nucleic acid |ipid parti .cl_qe), is
det ect abl® at Thegsthod ot slind 2avheringaif sitiepicdiidis agnember

selgﬁ%&jffﬁ@rthée g:{?gg cg?s@sé?ﬁg of WM?QIZ}I%@,BE%&@%%@?{OQ%Q SHloride

m 12, wherein sai Isin a
(DOBRAG), N, N-4listeangd - NE-Himtk tioflarnman nméro midve(HD ABHoY €1 4(han
. 10% of _suc rticles,are present .in f L d
diolearim e Nefvr et shpre B TATReTtAod
dio@éyl&!ﬁrﬁ%ﬁ?‘-N,W—'ﬁ%@th?faﬁﬁﬁﬂ% ehiofids (IRYAMA ), @n& N ®-dimethyl-2,3-
di"st o’the site’of admnistration is detectable

didleyloxy)proprsmingd DEHIMA ) adridenonsddmations theeof.on of sai d
particle. 27. The nethod of claim 24, wherein presence

of a siR at i t,e di t i of oo o 1oy
adm ni st rll\lgt [ ogﬁ? éqeglé)tdeocft% L%*el 21‘ %Pélgfﬁ ﬁ%g{alg n'%iloﬁlocl}}'péd is a member

seladté®fromdhd Bosip lcahdiamgaif diodéadiphospHatidyiethahbladdne (HGPE),
net hod of claim?27, wherein the mammual, is, a. hLéma(r_} 29.
palmitpuicheny mhosphatidukshelig (895@5&@#0&}1&13@13@8@@ EPC),
. . o . a
SRl A RIS A SIBhL Dk
therapeutically effective anobunt of a nucleic
aci d-1i pil8. pafThe alethodafptainildgwheresi tRblognjagated bpitithatiirhibits

i pid; non-cationic lipid;, and _a conjugated ||pid
aeihEAon AL B EIES Sty ermer et (B it st C8sEte t Rer hod
EthGledb sy &Sl (PRORAIBId o figlte 28 PbIDASIde TN )L1SHid conjugate, and
po?n;?avé%gusﬁ 3?}§The %@?ﬁodﬁ%? clgsn129? &%ereﬂﬁgsaid
combippadnsitiergofhuman. 20 32. The met hod of cl ai m 31,
wherein said human has a di sease or di sorder

associ at W SSi on i Sj . g
Farget - saduendde BT GRln A, AngENHE SORLALT AR thatinhibit

ag e fdtion B2 paitid B RbMpaigdsth pblFttadencgtycdl @BA)dipid and the PEG-lipid is
epatitis, 34, A nethod for in vivo delivery

[ f
megitRREglecied Gomebng@up SARVIIERIE 2 PEGhIRFE BRLPR kel
diaiﬁ%ﬁ%%{pé(ﬁ{%?&%@%hoﬂ)h@ﬁﬁﬂd% PEBCetirhidP) £dRBAbirkiBns thercof.

20.  The method of claim 12, wherein the conjugated lipid that inhibits
aggregation of particles comprises a polyethyleneglycol (PEG)-dialkyloxypropyl conjugate.

21.  The method of claim 20, wherein the PEG-dialkyloxypropy! conjugate
is a member selected from the group consisting of a PEG-dilauryloxypropyl (C2), a PEG-
dimyristyloxypropyl (Ci4), a PEG-dipalmityloxypropyl (Cis), and a PEG-distearyloxypropyl
(Chs).

22.  The method of claim 12, wherein the presence of said nucleic acid-

lipid particle in target cells is detectable at least 48 hours after administration of said particle.

23.  The method of claim 12, wherein the presence of said nucleic acid-

lipid particle is detectable at least 24 hours after administration of said particle.
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25 a siRNA; a cationic lipid; 77 WD 2005/ 007196

PCT/ CA2004/ 001051 a non-cationic lipid; and a
wocotyugebed | i pid that inhibits aggregati on ofPCT/CA2004/001051

particles. 35. The nmethod of claim 34, wherein said

adm nistration is intravenous. 36. The nmethod of

claim 34, wherein said manmal is a human. 5 37. The

nmet hod of claim 36, wherein said hunman has a di sease

or disorder associated with expression of a gene

conpri si2ag a Theh@ghoSEUARCE, fvdkrehifédid 8¢IRAn 2 3&mmiie
met hod of claim 37, wherein said di sease or disor der

is associated. with overexpression of said &ene
The met Réd oflhemgthadsof claimeldeivhesin mots ham @ omf suchpartlcles are

presgfétlsiﬂ bEhalo sshﬁ &%&5&1&1524 ohfs Aoy a@inm;fsal pfor invivo

lvery o to a I'ver ce nmet hod
conpri si ng adm nistering to a mamal i an subj ect a
nucl ei c 26éci d'ﬂhbmaﬂhqlhfrﬁqlaiﬁ@%@mpn’eirspmgmce af s 5IRNM aBa site distal

to th%%tht}e § g@rglausl?ragfnalstcﬁ%ctal%%#oo ntt lgaséég hggé@?tgrnacgglmstranon of said

partR@ ticles. 41. The nethod of claim 40, wherein said
manmal is a human. 42. The nethod of claim4l, wherein
sai d hunman has a di sease or disorder associated wth
expr essifdn ofl he mydind ofeiasmi 24 whersin prespace obysiBMteaf asite distal

to th%%itg 0?5%5 drﬁ§0n gl'h%te'ﬂcrﬁl%l%%r Qtf lez%sk g& Hé‘ﬂg ‘aft%}l ec(mmﬂtratmn of said

i'sease or di sor I'S associ
partleer expr essi on of said gene. 44. The nethod of claim
42, wherein said disease or disorder is hepatitis.

45. The_peth of cl.aim 40, rein said
S ni <2Pat 1 e Petiodb AR Te wherat TGRS human.
treating a disease in a mammalian subject, said method

conpri spog adnmpihsl € siendif &@r&s%ﬁmf%‘ﬁrg@t sequence, said method
therapeutically effective anount of a nucleic aci d- 25

compiighg agmimistering toermamuahay supBcid SGB5ABOTIIE a a therapeutically
effedtivea sadf g DR aci- 11p1ciQ eI com;t)rllsqrrllé ¢ lipid

a siRNA;
a cationic lipid;
a non-cationic lipid; and

a conjugated lipid that inhibits aggregation of particles.
30. The method of claim 29, wherein said administration is intravenous.
31. The method of claim 29, wherein said mammal is a human.

32. The method of claim 31, wherein said human has a disease or disorder

associated with expression of a gene comprising a target sequence for said siRNA.
33.  The method of claim 32, wherein said disease or disorder is hepatitis.

34, A method for in vivo delivery of siRNA, said method comprising
administering to a mammalian subject a nucleic acid-lipid particle comprising:

a siRNA;

a cationic lipid;
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a non-cationic lipid; and a conjugated lipid that

i nhi bits aggregation of particles, 5 wherein said
walieseweds s associ ated with expression of a gerg/CA2004/001051

conprising a target sequence for said siRRNA. 47. The

nmet hod of claim46, wherein said manmal is a human.

48. The nethod of cl aim 46, wherein said disease is

hepatitis. 49. The nmethod of claim48, wherein said

hepatitis is Hepatitis B. 10 50. The nethod of claim

48, wherangn-eggiogicHwmpditandi s is Hepatitis C. 51. The

met hod of _cl al . e ' 1 1 ion is

intr avenao(fjosrquaga%ﬁ%ﬁ%emﬁ@glbg? %gér %%%f%g}dgpg}gl{c -lipid

particle to fornmulate a conposition for introducing

an si RNAS. nt or'te methbd ofdieine 4 vamirdln said ladmmisteatidalis mitrdvenous.

particle conprises: a siRNA;, 15 a cationic lipid; a

non-cationic Jipid; and a conjugat.ed .li pid that
oh bt g or Biser bl BF I8t Sar LT gad MRrgtlda ppman.
clai m52, wherein said si RNA conmponent of said nucleic

aci d-1i pi7d parde fétBod 5f €189 $6,avHerdin saib WARIAE haOh iskAB or disorder
to degradation with a nucl ease. 20 54. The use of

assediaiedvBR expigesien of asgang cpmpripiag @ t4rget saquange S1 said RN Ar
of less than about 150 nm 55. The use of claimb52,
wher ei n id-si j | i . i . )
encapsul 3Zlg?e d %Fﬂs}%lhla& Bgél?ll%g ?fé Va%gelﬁ %‘ﬂg]dﬁsg gdeg? Ialclzslqﬁcller%ls associated
withdverakgesion ofahid geas.i onic lipid is a nenber sel ected
25 fromthe group consisting of

N, N- di ol eyl - N..N- di hyl a i um chl ari de AC ) ..
NN s VTR ALIRTT AT On et o€ GReger is hepatits.
N-(1-(2, 3-di ol eoyl oxy) propyl)-N, N, N 79 WD 2005/ 007196

PCT/ CA20Q 004 @&thod fol: 7Sy H@RRB o SR IGAl tofai [H@r (MOEARmethod
N-(1-(2, 3-dioleyloxy)propyl)-N N N trinmethylamonium
congghtlstng adenigipENinva)o a mxthmalian subject a nucleic acid-lipid particle comprising:

N, N- di net hﬁb— 2, 3-di ol eyl oxy) propyl am ne (DODVA), and
conbi nat1 ¥ ‘%’her eof . 57. The use of claimb52, wherein
sai d nong gadiohRNiped;l i pid is a menber 5 selected from
the group consisting of

di ol eoyl prIseRi@nIcdipI&taREnol ani ne ( DOPE) ,

P bephatd QSRR i BBblcBtion Skl S0

di st ear oyl phosphati dyl chol i ne (DSPC), chol esterol, and
conbi nat4lons Theanethdd of claim 40, wherein said mammal is a human.

42, The method of claim 41, wherein said human has a disease or disorder

associated with expression of a gene comprising a target sequence for said siRNA.

43, The method of claim 42, wherein said disease or disorder is associated

with overexpression of said gene.
44.  The method of claim 42, wherein said disease or disorder is hepatitis.
45, The method of claim 40, wherein said administration is intravenous.

46. A method of treating a disease in a mammalian subject, said method
comprising administering to said subject a therapeutically effective amount of a nucleic acid-

lipid particle comprising:
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58. The use of claim 52, wherein the conjugated |ipid

that inhibits aggregation of particles is a nenber
woxebxmrmd fromthe group consisting of a 10 PCT/CA2004/001051

pol yet hyl enegl ycol (PEG-1ipid conjugate, a polyam de

(ATTA)-lipid conjugate, and conbinations thereof. 59.

The use of claim52, wherein the conjugated |ipid that

inhibits aggregation of particles conprises a

pol yet hyl enegl ycol (PEGQ-lipid and the PEGIlipid is

menber s&FENAD from the group consisting of a

PEG di acykzgl&ﬁ&elgﬁh., a PEG 15 di al kyl oxypropyl, a

PEG phosphol i pi d, a PEG cerani de, and conbi nati ons

t her eof . a n@0¢atiking lipsd; anfd cl ai m 52, wherein the

conjugated lipid th inhibjts aggregation of

par £ i o oot inal il perhagm aertcles |
(PEG) - di arhkin0saddndigyed isGsickaRt ith Bdprestih f98zeE cEhplisthg a
52, wherein the PEG di al kyl oxypropyl conjugate is a

targe psprencedioesai@siRNAm t he group consisting of a
PEG di | auryl oxypropyl (Cu), a PEG 20

di myri st y} oxy . P . Ral VR
(C1ty . "ot Eheielnol 5t i B, e AR Brd 1R R0
use of claim52, wherein the presence of said nucleic
acid-1ip48l péhd inethed oficlhan 46t witeetih saidslistedecis hajHtitisat
| east 48 hours after administration of said particle.
63. The e of, claim5 wherein the presence sai
oot et o 455 o° Phemahg SEualt 55 vhesti SoltERg e Tefleplish
24 hours after admnistration of said particle. 64.
IC

The use g, clBhdindod WNehaRh B3 Stthcileifi 8hild Hepatitld ig .
65. The use of claim64, wherein nore than 10% of such

particles are present in plasma of said mamal 24
hours aftler alits methed af clain 480viverin geid/adgrmisigation is intravenous.
PCT/ CA2004/ 001051 66. The use of claim 64, wherein

presence of ,sSiRNA, LciRic Shsptaﬁic &3 thitky %%ﬁcrogfposition for

sel ckﬁ-‘? | 4
adm nistration 1s detectable for "at [east 4
introdfidieg arasiRINA st até¢lhwhefeis sdidl npaeiciaciddipid farticlEhempsisesof
claim64, wherein presence of a siRNA at a site distal
to the 28" t¥%0f administration is detectable for at
| east 24-hiRMisipdt er adm nistration of said particle.
5 68. The use of claim67, wherein the mammal is a
human. #@on-THwnigslgpidifand nucl eic acid-1ipid particle to

formul ate a di.cament . far. silencing e ession of a

t ar get %g‘aﬁ‘ﬁ%‘g@é’j lfpﬁggwhﬂ’moéﬁsiagﬁregé}b(ineogtp,aésﬁieegr ein said
nucleic acid- lipid particle conprises: a siRNA, 10 a

cat i oni $3.1 i pTKE use of claim 52, wherein said siRNA component of said nucleic

acid-lipid particle is resistant in aqueous solution to degradation with a nuclease.

54.  The use of claim 52, wherein said particle has a median diameter of

less than about 150 nm.

55.  The use of claim 52, wherein said siRNA is transcribed from a plasmid

encapsulated in said particle.

56. The use of claim 52, wherein said cationic lipid is a member selected
from the group consisting of N,N-dioleyl-N,N-dimethylammonium chloride (DODAC), N,N-
distearyl-N,N-dimethylammonium bromide (DDAB), N-(1-(2,3-dioleoyloxy)propyl)-N,N,N-
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a non-cationic lipid; and a conjugated lipid that

i nhibits aggregation of particles. 71. The use of
woebe/mride, wherein said nucleic acid-lipid paPrCiralaaoi4001051

formul ated for intravenous adm nistration. 15 72. The

trimetl:@Qm?‘H‘oni?Lln"i‘bl’ﬂbx7 Qe (U@? V\%'N SR IRy Fropy ) IIRIN- 73.

e use of claim72, erein sai d ‘hurfdan has a di sease
trimethylagitoiue chlorids QXOEMEY, end N Ned ety Hirdefleydoxjapropylamine

tar quence for said siRNA. 74. The
(DODMB’FEE?%?IH?tWSqﬁﬂE%g n said di sease or disorder is
hepatitis. 75. A use of a nucleic acid-lipid particle

to forsul at gha@ugerdiclames?; wherein srald 2éh- Neiti‘bﬁlcdﬁildi wmemf)er
si RNA, wherein said nucleic¢c acid-lipid parti

selecteshiipinitheeroun CaTsRNAE o4 d@éﬁqymhpépharléylathaaolﬁ@wec(m%: c
t
palmilgh B FRGIRAEABHHAR (POPC) Bl phGah BIURIEE (BPQ). 1 75,

disteastlyyhebphasidyldhel thei (DISPC),achbesterdd, dndtcombaratioss thei€pf. The
use of claim75, wherein said manmal is a hunan. '

WO 2005/ 007196 PCT. 0Q4/ 0105 Th aim
77, Consh o nTBO Rt Gl Matharet Gestuugnogltils hlkls
aggre 1%9 oF ﬁ&ﬁ@le‘%st d"m@?flﬁéles%l%'c&ﬂ fRfm ﬁhe%%\ﬁp ERRRIhSbNY a
arget sequence for said si RNA The use of claim

polyethgleneglirgad (PEQ@Rlipiddioningate, apolpimide dAT TA-lipiderrijugaged and

xpression of said gene. 5 80. The use of
Combl@?té?%ﬂ%é f;e;vherel n said di sease or disorder is
hepatitis. 81. A use of a nucleic acid-lipid particle

to for el at ThauseastictAmEs2, wherein the cunjugatekklipidehat iaifibits
SiRNA to a |liver cell erein s lejc id-ljpigd.
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61.  The use of claim 52, wherein the PEG-dialkyloxypropyl conjugate is a
member selected from the group consisting of a PEG-dilauryloxypropyl (C,2), a PEG-
dimyristyloxypropyl (C4), a PEG-dipalmityloxypropyl (Cis), and a PEG-distearyloxypropyl
(Cis).

62.  The use of claim 52, wherein the presence of said nucleic acid-lipid

particle in target cells is detectable at least 48 hours after administration of said particle.

63. The use of claim 52, wherein the presence of said nucleic acid-lipid

particle is detectable at least 24 hours after administration of said particle.
64. The use of claim 52, wherein said cell is in a mammal.

65.  The use of claim 64, wherein more than 10% of such particles are

present in plasma of said mammal 24 hours after administration.
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over expression of said gene. 85. The use of claim 83,

wherein said di sease or disorder is hepatitis. 86.
wores/ugescof cl ai m 81, wherein said adm ni st r atR@NCA®04/001051

i ntravenous. 87. A use of a nucleic acid-lipid

particle to fornmulate a nmedi canent for 20 treating a

di seas®.i n Ehermmohtlasm 64 uberein presansectdim SRNA atacitedistal to the
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sai d 75 easend e % shafh 8l adheteihpresideassi HRNAfata spedatal to the
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WO 2005/ 007196 PCT/ CA2004/ 001051 89. The use of claim
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lipid particle comprises:
a siRNA;
10 a cationic lipid,
a non-cationic lipid; and

a conjugated lipid that inhibits aggregation of particles.

71.  The use of claim 70, wherein said nucleic acid-lipid particle is

formulated for intravenous administration.
15 72. The use of claim 70, wherein said mammal is a human.

73. The use of claim 72, wherein said human has a disease or disorder

associated with expression of a gene comprising a target sequence for said siRNA.
74.  The use of claim 72, wherein said disease or disorder is hepatitis.

75. A use of a nucleic acid-lipid particle to formulate a medicament for in
20  vivo delivery of siRNA, wherein said nucleic acid-lipid particle comprises:

a SiIRNA;

a cationic lipid;

a non-cationic lipid; and

a conjugated lipid that inhibits aggregation of particles.
25 76. The use of claim 75, wherein said administration is intravenous.

77. The use of claim 75, wherein said mammal is a human.
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78. The use of claim 77, wherein said human has a disease or disorder

associated with expression of a gene comprising a target sequence for said siRNA.

79. The use of claim 78, wherein said disease or disorder is associated with

overexpression of said gene.
5 80. The use of claim 78, wherein said disease or disorder 1s hepatitis.

81. A use of a nucleic acid-lipid particle to formulate a medicament for in
vivo delivery of siRNA to a liver cell, wherein said nucleic acid-lipid particle comprises:
a siRNA;
a cationic lipid;
10 a non-cationic lipid; and

a conjugated lipid that inhibits aggregation of particles.
82. The use of claim 81, wherein said mammal is a human.

83. The use of claim 82, wherein said human has a disease or disorder

associated with expression of a gene comprising a target sequence for said siRNA.

15 84. The use of claim 83, wherein said disease or disorder is associated with

overexpression of said gene.
85.  The use of claim 83, wherein said disease or disorder is hepatitis.
86. The use of claim 81, wherein said administration is intravenous.

87. A use of a nucleic acid-lipid particle to formulate a medicament for
20 treating a disease in a mammalian subject, wherein said nucleic acid-lipid particle comprises:
a siRNA;
a cationic lipid;
a non-cationic lipid; and
a conjugated lipid that inhibits aggregation of particles,
25 wherein said disease is associated with expression of a gene comprising a

target sequence for said siRNA.

88. The use of claim 87, wherein said mammal is a human.
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89.  The use of claim 87, wherein said disease is hepatitis.
90.  The use of claim 89, wherein said hepatitis is Hepatitis B.
91.  The use of claim 89, wherein said hepatitis is Hepatitis C.

92.  The use of claim 87, wherein said medicament is adapted for

5 intravenous administration.
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